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Editorial Items. 


Prizes for Vol. Ill. offered to all Students, A Generous Offer. 


For Sorutions. — A 1st Prize, $7.50; 2d, $ 5;\ It gives us great pleasure to announce that “ A 
3d, $3; 4th, Vol. III, The third and fourth prizes Friend of the Mathematical Monthly Prizes,” whose 
are confined to beginners for solutions of Problems I. | name we are not permitted to give, wishes to assume 
and II.; but as the best solutions only will be pub- the responsibility of the Prizes for the solutions of 
lished, advanced students are desired to send solu- | the Problems in the number for December. He says, 
tions of all the problems. | The Monthly has been of great value to me. It has 
For Essays. — A Ist Prize, $ 50; 2d, $40; 3d,| been my tutor, and certainly the tuition is cheap. I 
$ 30; 4th, $20; 5th, $10. The first and second of ought to be able now to contribute something more to 
these prizes are open to all competitors. Instead of its sustenance.” The solutions will be due February 
cash prizes, we propose to make them all payable in | 1, 1861, and the Report will be published in the Feb- 
mathematical books. This change will make the ruary number. We hope to receive a large number 
prizes less burdensome to us while it will be appro- of solutions as evidence of an exciting contest for 
priate, and we believe quite as acceptable to competi- these Prizes. It will be seen (Editorial Items), that 
tors, to receive standard mathematical books, — such the times for the solutions of the September and Oc- 
as BowpiTcr’s edition of Mécanique Céleste, Perrcr’s | tober Problems are extended one month. Hereafter 
Analytic Mechanics, BARTLETT’s Analylic Mechanics, we shall issue the Monthly promptly on or before the 
Davis’s edition of Theoria Motus, Davies and first of the month. 
Pecx’s Mathematical Dictionary, CHAUVENET’S An- | 
alytic Trigonometry. But selections may be made | Portrait of Sir John Herschel. 
from Sever & FrANcIs’s list, and desired works not | 
found there will be ordered. To those preferring Through the kindness of Miss Marra MitrcHEety 
standard works in other departments, we offer we have received a fine photograph of Sir Joun 
WorcestTEr’s Quarto Dictionary and the fine editions Hrerscue, which we shall have engraved on steel 
. of Hume, Grsnon, Lams, and Macavutay, described | for an early number. 

in our advertising pages. To this list we may here-| We expect our friends will aid us by increasing our 
after add editions of other standard authors, if de- | subscription list. See Mathematical Monthly, on sev- 
sired. | enth page of Advertiser. 
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PRIZE PROBLEMS FOR STUDENTS. 


I. Prove that the surface of a sphere can be completely covered 
with the surfaces either of 4, or of 8, or of 20 equilateral spherical 


triangles. 
II. Which is greater, } + + &e, ad inf, or $+ ay + 
&e., ad inf. ? 
_ 
(@+a+c)+ n 
Find # by quadratics. 


IV. A fraudulent tradesman contrives to employ his false balance 
both in buying and selling a certain article, thereby gaining at the 
rate of 11 per cent more on his outlay than he would gain if the 
balance were ¢rue. If however the scale-pans, in which the article is 
weighed when bought and sold respectively, were interchanged, he 
would neither gain nor lose by the article. Find the legitimate gain 
per cent on the article. 

V. Show that in the parabola the half sum of the radii vectores 
drawn to the extremities of any are whatever, is equal to the radius 
vector drawn to the summit of the diameter passing through the 
centre of the chord and parallel to the axis, plus the part of this di- 
ameter intercepted between the arc and the chord.— Communicated 
by Hatt, Esq. 

Solutions of these problems must be received by January 1, 1860. 
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REMARKS ON THE PROBLEM OF THE LIGHTS.* 


By Pror. W. H. Parker, Middlebury College, Vermont. 


I am very much obliged to you for showing, in your editorial 
remarks on my “Note” in the February number, page 160, Vol. L, 
that the error which I conceived to be one of interpretation, really 
consists in a fallacy, to which the misinterpretation is only incidental. 

Having re-examined the subject from a new point of view, sug- 
gested by your remarks, and with particular reference to the question, 
how can we determine from our equations whether the conditions of 
a problem are impossible or not? I desire, with your permission, to 
add the following remarks. 

The general equation of our problem is 


a b 


whose roots are aa . If in the roots we suppose ¢= 0, both 
values of z= 0. In order to determine whether we have here the 
true roots of our equation, under the particular supposition, let us 
go back to equation (A), and change it to the form which will ex- 


press the condition c=0. We have now 


a b 
(B) 
the same form which we should have obtained by stating the par- 
ticular problem which this enunciates. Our roots 0 do not satisfy 
this equation. A moment’s consideration is sufficient to show why 
they should not. So long as a and é are unequal, the expression 


* These Remarks reply to some incidental points in our article, the correctness of the main 
question being admitted. It is proper to state that this article was received shortly after the 
publication to which it refers, and has been delayed for want of space. — Ep. 


(A) 
(ec —2z) 


= = is not a true equation; for we have unequals a and 6 
divided by the same quantity, z*, and no value of z (not even = 0) 
will make the members equal. This shows conclusively the impossi- 
bility of the conditions. When, therefore, our problem requires us 
to find the point or points of equal illumination of two unequal 
lights, which are placed together, it requires what the algebraic 
enunciation of the conditions shows to be impossible. 

In like manner, if we take the form of the problem in the edito- 
rial remarks, whose equation is 


a _ b 
9) 


and whose roots are ae = vat and in the roots suppose 8 =a, we 


obtain za. To determine whether a is a true root, let us go back 
to equation (C), from which it was derived. Making 8 =a, we get 


(D) a b 


(c—a)? (a—z)*’ 


a form of equation which a will not satisfy. Hence a is not one of 


the roots. Indeed the expression —*—, = _? _ has no roots, 


 («—2)? 
for the reason that it is not an equation. For here, too, we have 
unequals a and d divided by equals; and here, just as in the former 
case, we find the conditions to be impossible, because we see that the 
expressions for the intensities cannot be equal. 


With the knowledge that the expressions ot =; and 
na = Gopi we not equations at all, it is absurd for us to 
attempt their reduction, or to ask for their roots. From false prem- 
ises, surely, we cannot expect reliable conclusions. 

I deem it important to remark here, that, since 0 is not a true root 
of equation (B), nor « of equation (D), we have in neither of them 
the symbol of infinity. How, then, is the impossibility of the con- 
ditions made known? Simply, as it seems to me, by the untruth- 


fulness of the equations ; or, in other words, by the impossibility of 
forming the conditions into real equations. 

The idea that an impossibility in the conditions will always mani- 
fest itself somewhere by the symbol of infinity, I cannot think to be 
well founded. In the cases already considered, we have an impossi- 
bility without the symbol of infinity. On the other hand, we may 
have the symbol, in a true equation, without any impossibility in the 
conditions. This is made apparent by considering the case in which 
a= b and c= 0 in equation (A), producing the form = 
This is an identical equation, and of course true for any value of z, 
including z= 0. When z= 0, we have in each member the symbol 
of infinity, though we have no impossibility in the conditions. For 
when the lights are together, and of equal intensity, the point where 
they are placed is truly a point of equal illumination. 

If in equation (C) we make a=6 and B=a, it comes 
aes = a , which is also an identical equation, and, as 
before, a case of real indetermination. The equation is true for any 
value of z, including’ za. But when za, each member is a 
symbol of infinity ; and yet here we have no impossibility, because 
when the equal lights are placed together at the distance a from the 
origin, the point they occupy is equally illuminated by them. 

It will be observed that I have not been speaking of the symbol 
of infinity in the roots of an equation. 

The error of Bourpon seems to me to have originated in his failing 
to observe that the supposition c= 0, in the equation of the prob- 
lem, destroys the equality of the members, and makes his premises 
false. Reasoning from them as if true, which is his first error, he 
falls into another at the point indicated in the editorial remarks, 
page 179; not precisely because, in any form of the problem, the 
particular Aypothesis introduces a factor zero (since @ is not a true 
root of (D), nor 0 of (B)), but because, in reducing the expression 


anton 


(B) as if it were an equation, he obtains a form (a2? = b2’, or 
(a—b) 2? = 0) whose members would be equal, if z = 0, and hence 
infers that z is equal to 0 in form (#); thus surreptitiously admit- 
ting the factor zero, rather than legitimately introducing it by the 
particular hypothesis. 

In a true equation, I do not discover that the presence of zero as a 
factor leads to any fallacy, so long as the factor remains. The 
removal of a factor zero from a real equation may introduce a fallacy, 
but it is one which the algebraist is apt to discover if he has inad- 
vertently fallen into it. 

One word in reference to a seeming antagonism between my 
remarks on the reliability of the algebraic processes as a method of 
reasoning, and the editorial remarks in regard to the “implicit fallacy 
to which algebraic transformations are often liable.” The difference 
I suppose to be rather apparent than real. I have been accustomed 
to regard the fallacies which sometimes occur in our use of the alge- 
braic methods as resulting from errors in ourselves. When our 
first equation is true, and our transformations are legitimately made, 
i.e. in strict accordance with those necessary truths which underlie 
all changes of form in equations, I have supposed we might always 
rely implicitly upon our conclusions. In this confidence I can hardly 
think myself singular. 

If it be true, that there are no fallacies inherent in the algebraic 
processes, is it not better to speak of the fallacies to which we are 
often liable in algebraic transformations, than to use a form of ex- 
pression which seems inconsistent with the absolute integrity of those 
processes as a method of reasoning ? 

The above remarks are submitted, in the hope that, if they 
fail to illustrate the topics discussed, they will at least furnish the 
occasion for remarks from yourself or others, which shall bring the 
truth to light. 


I 


NOTE ON THE PROBLEM OF THE LIGHTS. 


By Hucn Goprray, St. John’s College, Cambridge, England. 


May I be allowed to make a few remarks on the difficulty in the 
interpretation of the Problem of the Two Lights, noticed by Profes- 
sor Parker in Vol. 1, page 160, of the Monthly ? 


Let us consider the problem somewhat differently, and suppose the 
two lights together at the outset. 


D P D 


Let two lights, A,B, of intensities a, b, at unit of distance, be 
placed together at O in the line D’ D, and let a point, P, which 
receives light from A, move from D through O towards D’; we can 
find the corresponding positions of a point, Q, which moves in such 
a way as to receive from B the same illumination as P does from A. 
(We suppose 4 to have a finite ratio to a.) 

The equation connecting the distances will be 


oF = 0@3 
whence 0g=+0P\", 


which shows that there are two positions, Q, Q’, at equal distances 
to the right and left of O corresponding to each position of P. 

Let us confine our attention to the + sign, which gives that posi- 
tion of Q which is on the same side of O as P. 


0Q = 0P 


* If we suppose that O Q and OP are both absolute zeros, that is, that the two lights occupy 


absolutely the same point, then the equation OQ = O py: is not true, because oe = 1, and 


not the constant ratio of v; . A light of a fixed intensity at a unit’s distance must illuminate 


e 


— 


We see that OQ is in a constant ratio to OP. When O P dimin- 
ishes, 0 Q diminishes; when 0 P becomes negative, or P passes to 
the left of O, 0 Q also becomes negative, and @ passes to the left of 
O, the two points P and Q passing through 0 simultaneously, a 
result which agrees with that of the particular case in the usual way 
of considering the problem ; but perhaps the above method of arriv- 
ing at it may tend to explain away the difficulty experienced in the 
other. 

It is true that when the lights are of unequal intensity there is no 
point on either side of O equally illuminated ; for if OP has any 
finite value, 0 Q has a different value; but the distance between 
these two points, which is 


yb — ya 
OP 


diminishes with 0 P, and vanishes when O P vanishes, whatever be 
the relative intensities of A and B. 
The value zero, therefore, in the usual problem is neither superflu- 


ous nor erroneous. The apparent contradiction involved in the 
statement, that if we admit this value we must also admit that the 
point O is at the same time equally and unequally illuminated, will 
disappear if we consider that when the point P is indefinitely near 
to O, the point Q, which is equally illuminated, is also indefinitely 
near to 0; and points at which the illumination from B is 2, 3, 4, 
&c. times that at P will at the same time, as can be shown in a simi- 
lar manner, be indefinitely near to OQ, all these points coinciding with 
O at the same instant that P does. 


the point it occupies by a fixed amount, if it illuminates this point at all; and unless we can 
arbitrarily change the intensity, without producing a corresponding change in the amount by 
which this point is illuminated, the ordinary solution of the problem for the special case when 
the two lights are together must be untrue. 

We have already shown (page 178, Vol. I.), that, under the hypothesis of the lights occupy- 
ing the same point, the problem fails altogether, it being impossible to satisfy the corresponding 
equation with zero, or any other value of z.— Ep. 


= 
: 


The problem as solved by Bourvon and others would therefore be 
incomplete without the value zero, which I consider a perfectly legit- 
imate solution of the particular case. 

The very fact of putting a problem into algebraic language invests 
it with all the generality the symbols we introduce admit of, and the 
results of our investigations are nearly always more general and 
‘ complete than we anticipated in the particular question we proposed 
to ourselves ; and if difficulties of interpretation or superfluous solu- 
tions arise, they will be found to have been introduced in the process 
of reduction, or to be due to the impossibility of expressing in the 
equation all the restrictions and limitations of the problem, which is 
not the case in the present instance. 


AN EASY MODE OF APPROXIMATING TO THE TIME OF 
VIBRATION IN A CIRCULAR ARC. 


By Pror. Lewis R. Greses, College of Charleston, South Carolina. 


Ler a particle descend a circular are AB, whose centre 1s S, urged 


by a uniformly accelerating force, acting always parallel to D B, the 


vertical diameter of the circle; it is required to find 7, the time of 
descent, the arc being supposed not more than a quadrant. 

Through A, the point from which the descent begins, draw the 
horizontal line A Z; on EB the versed sine of the arc of descent A B 
as a diameter, describe the semi-circle Z FB, whose centre is C; let 
P Q be an element of the are AB, and draw the other lines as shown 
in the figure, whose construction will be easily understood. 

Suppose the particle descending from A to have reached the point 
P, and about to describe the element P Q in the next element of 
time, with the acquired velocity continued uniformly; put f to ex- 
press the intensity of the accelerating force, or the additional velocity 


| 
| 
a 


aw 4) 


acquired in each second of time; also r for the radius S P or SB, 
or length of the simple pendulum vibrating in the given arc ; 
£0) will express the velocity ac- 
quired in descending AP, with which velocity 
the element P Q is described. 

From the elementary triangle P QR, and 
the similar one S P O, we have 


PQ~-QR=SP~PO; 


D 


S 
from the elementary triangle G H, and the 
similar one C we have | 

by properties of the circle, we have | 
FO~y(EOx OB)= OB); B 
also write the identity y2f = y2/; 
and the equality SP = DBx SB). 


Hence, observing that FH= QR, we obtain 


PQ  _ FG 4 SB DB 
V@fx — FO X X 


This may be written 


elementary are PQ ___ elementary are FG / r DB 
V2fx £0) 2FC x 7 DO 


1 ‘ 
Now, since = = the element of time in 


which is described the elementary space P Q, if y/ 53 were a 


constant, we could write, the sum of the elements of time employed 
in descending the successive elements of space of which PQ is one = 


sum of the elementary circular ares of which ’G is one x / r DB 
diameter of the circle t x DO’ 


VOL. TIT. 6 


: 


and since the sum of the elements of time constitutes 7, the whole 
time of descent down AB, and the sum of the elementary circu- 
lar arcs, of which /’'@ is one, constitutes the semi-circumference 


EFB, and eee is equal to 5, we might write 


r DB 
7X 


But / aa has a different value for every such elementary arc as 


FG, and we require, not the sum of the elementary arcs, but the 
sum of the products of each elementary are by the corresponding 


value of / 553 this summation constitutes the difficulty of the 


problem, and may be effected by the use of arcs of the ellipse and 
hyperbola. In its place we will substitute an approximation by 


DB 
using a mean value of \/7>- 


DB. DB : DB 
The greatest value of \/75 18 \/ and the least is = 1, 


the arithmetical mean of these values is } (1 + / a » which, sub- 
stituted in the equation for 7, gives 


n /r 
t= x4 (1+ 

By the properties of the circle, te = 4 and this ratio is 
the secant of the angle A DB, or the secant of half the arc AB; 
if this arc A B, the are of excursion of the pendulum, be A, then 

1+ sec} A 

r= 
as an approximate value for the time. The subjoined table gives, 
for every 10° of are A in the first column, the corresponding value of 
1+ sec} A 
2 


Another mode of approximation presents itself. The greatest 


, in the second column. 


: 
f 
— 
if 
q 
| 


1+ sec } A. 
2 


sec a. 


Mean of 2d & 
4th Columns. 


1.001910 
1.007713 
1.017638 
1.032089 
1.050689 
1.077350 
1.110387 
1.152704 
1.207107 


1.001904 
1.007618 
1.017168 
1.030614 
1.047954 
1.069011 
1.093929 
1.122659 
1.154701 


1.001907 
1.007666 
1.017813 
1.031351 
1.049822 
1.073181 
1.102159 
1.137681 
1.180904 


of the following equations : — 


versed sine a = } versed sine A ; 


P h 
versed sinea = —. 
2r 


and of sec ia in the fourth. 


value of DO is DB, and the least [, 
is DE, and we may take as its |—> 
mean value DC, which corre- je 
sponds to the centre of the circle ~ 
described on £B as a diameter, | 50 
and substitution gives 
r DB 80 

DB DI 


secant of JDC, or the secant of half the arc JB, 
if this arc be expressed by a, we shall have 7 => / , X sec La. 


The arc a may be found from A, the given arc of excursion by either 


cos a = cos*4 A; 


sin } a= sin } Asin 45°. 


lar arc of A degrees, A being not more than 90°. 
the table gives the mean of the second and fourth columns, which 
corresponds to the last factor in the preceding expression. As nei- 
ther of the two approximations differs from the mean by half a unit 
in the fifth decimal place when A = 10°, either may be used for cal- 


If ZB, the height of the arc of descent AB, be expressed by /, then 
The table gives, for every 10° of arc A in the 
first column, the corresponding value of arc a in the third column, 


As there is nothing in the investigation to indicate which method 
will give the closest approximation to the truth, we may take the 
arithmetical mean of the two as a final result, and we obtain 


fr 1+ sec} A+2secha 


as a final approximate expression for the time of descent in a circu- 


The fifth column of 


> 
7.32 
14.06 
21.05 
28.00 
34.47 
41.25 
47.51 
54.04 
| 60.00 | 


culating 7’ when A is less than 10°; when A is 5°, neither will differ 
from the mean in the sixth decimal place. The first will be the 
most convenient expression when A is given; the second when 4 is 
given. 

The double of either of the three expressions for 7’ will of course 
be the time of one complete vibration of the pendulum, whose length 
is 7 and angle of excursion A. When A is very small, the last factor 
in each of the above expressions will differ very little from unity, 
and we may then put 7’ = 3 / ? the double of which is the time of 


vibration in the arc of a cycloid whose axis is vertical and equal to 
> The geometrical construction used above can easily be applied 


to the cycloid, to deduce this result. 


It may, perhaps, be assumed with safety, that, for small values of 
A, our final result does not differ from the truth more than the two 
first approximations do from each other; but, for large values of A, 


its error can only be determined by comparing it with the true value 
of 7, furnished by the analytic treatment of the problem. As this 
value is expressed by 5 / 7 multiplied by a certain series, we must 
expand the last factor in each of our expressions above into a series, 
and then we need only compare the series together, as the quantity 
z4/ 7 is common to all the expressions. Since DB is 27, DE= 


2r —h, DC = 2r — fh, in the first mode of approximation, 


and in the second mode, 


DOC” V2r—yh 2 ? 


developing these expressions by the binomial theorem, we shall have 


= 


om £5 


the first and second series given below (the third line contains the 

arithmetical mean of the two), which series is rewritten on the 
fourth line, slightly altered in form for readier comparison with the 
true series, which is written on the fifth line. In the general term, 
n indicates the order, beginning with the second. 


2+1 1.3 1.8.5 2841 1.3.5.7 


“2 2.4 x) "2.4.6 =) +4-Ge +& 

On comparing the last two lines, it will be seen that the series 
furnished by our third or final approximation does not diverge from 
that furnished by analysis, until the term containing the fourth 
power of the variable * the versed sine of A, and errs in excess; 
yet for A= 60°, it gives a result true to the sixth decimal place, and, 
even for A = 90°, gives an excess of only half a unit in the third 
decimal place ; that is, of only one five-hundredth of the whole. It 
is therefore abundantly sufficient for the determination of the vari- 
ation in the rate of a clock depending on the variation in the extent 
of the are of vibration. 

The idea of using an approximation to avoid the difficulties of the 
problem is not new, nor is the geometric construction, adopted in 
the demonstration, presented as novel, although we are unable to 
say who first used it; but we have never seen it handled in such a 
manner as to secure the advantages that belong to the geometric 
method when the subject is within its scope. Sometimes the cal- 
culus is applied to the geometric construction, and then the indepen- 


dence and comprehensiveness of the calculus is sacrificed in the 
combination. We have endeavored so to exhibit the subject, as to 
secure the simplicity and directness which are the characteristics of 
the geometric method, and our three modes of approximation, which 
seem very naturally to present themselves, are, as far as we are 
aware, new,— never having fallen in our way,— and, with the aid 
of the usual trigonometrical tables, furnish a far readier means of 


computing the time in a circular arc than does the series given by 
the calculus. 


REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No. XI., Vol. II. 


Tue first Prize is awarded to Asner B. Evans, Madison Univ., N. Y. 
The second prize is awarded to Joun A. WineBRENER, Princeton Col- 

lege, N. J. 

The third prize is awarded to E. O. Gisson, South New Berlin, N. Y. 


Prize SoLution oF Prosiem I. 
Prove that an equation of the second degree cannot have more than two roots. 
The general equation of the second degree is 

Be+ C= 0. 
If this equation can have more than two roots, say three, denote 
them by a, 4, ¢; then 
Aé+Batc=0, AP+BiI+C=0, A?+Be+C=0. 


By subtraction, and dividing by the factors a— 6, a—c, b—c, which 
by hypothesis are not zero, we get 


A(a+b)+B=0, A(ate)+B=0, A(b+e)+B=0. 
By subtracting again, 


‘ q 


— 


A(b—c)=0, A(a—e)=0, A(a—d)=0. 


But these equations are impossible, since A is not zero. Hence, the 
given quadratic cannot have three different roots. 


Prize So.tvution or Prosiem II. 
By E. 0. Gipson, South New Berlin, New York. 


The sum of m numbers in arithmetical progression is a, and the sum of their squares 
is b. Required, the first term and the common difference. 


Let 2 denote the first term, and y the common difference; then 
(1) 2+ (ety) + 
or, by reduction, 

(3) nz+4n(n—l)y=a, 
(4) + n(n—1) + (n—1) 
From z times (4) subtract the square of vias we get 


By substituting this value of y in (3), we find 


< 


Prize So.vution or Prosiem III. 


Given, three lines, a, 6, c, drawn from any point within a regular polygon of sides 
to any three of its consecutive corners, A, B, C. Required, the side of the polygon, and 
also a geometrical solution, granting that a polygon of n sides can be constructed when 


one side is given. 

Upon the line AB, taken equal to (4), construct the polygon of 
(n) sides, ABC DEF (in the figure » = 6), and join two alter- 
nate corners, as A and C, by the diagonal A C. From A as a centre, 


— Ot — = - 4/{— 
a 
n 


— 


with a radius equal to (a), describe an arc, and taking C as a centre, 
with a radius equal to (¢) describe another arc, cutting the first at P, 
taking care that P and B line on 
opposite sides of the line AC. Join 
P B, and upon it describe the poly- 
gon B PIKE LM, which is the one 
required. For, by construction, 
AP=aandAB=b. Also, the 
angle CBA=P BUM, since they 
are angles of regular polygons of 
the same number of sides. Sub- 
tract PBA, and CBP=ABM; 
also, by construction, CB— AB 
ond PB= BM.:.AM=CP=e. 

Scuot. — If P lie on the same side with B, of the line A C (as at P’), 
then will BP’ be the side of another polygon of sides, which will 
fulfil all the conditions of the problem, except that the point A, from 
which the three lines are drawn, lies outside of it. 

This solution, by Prof. C. A. Youre, Western Reserve College, 
Hudson, Ohio, is neater than any received, and therefore we give it. 


PrizE SOLUTION OF Prosiem IV. 
By ALL THE COMPETITORS. 


Deduce the formule of Arithmetical and Geometrical Progressions bv the method of 
differences. 


If d,, d,, d;, &e. denote the successive orders of difference, a the 


first term and s the sum of z terms, then the usual formula is 


n—1 n(n—1)(n— 2 
(1) S= na + g 4 be. 


In an arithmetical progression the first differences are constant, 
and therefore d,, d;, &c. equal zero ; hence 


= no +2@—) 
In a geometrical progression, 


S=a+ar+ar-.... 
d,=a(r—1), @=a(r—1y, &=a(r—1)’, &. 


Therefore (1) becomes 


S = nat a(r—1) ar — 1) + be. 


= (r—1-+4-1"—1 ? 


r—l1 


since the series in { { lacks 1 of being the nth power of 1 + (r—1). 


Prize So_uTion or Prosiem V. 


By Joun A. WINEBRENER, Princeton College, New Jersey. 


If three points on the surface of a sphere (radius = 1) be joined by three ares of 
small circles whose angular radii are g, 9’, 9’, the area of the included triangle will be 


6+6-+ 6'+n+ cote + g' cot + cot 9”; 
in which g, g’, g” are the lengths of these arcs, and 6, 6’, 6" the angles at which they 
intersect. 
Let AB C be the given triangle. Take any point P within it, and 
jon PA, PB, PC. Let O be the pole of BC, 
or g, and join OB, OC. Since sing is the 
planar radius of gy, we have by geometry 


(1) <BOC:g=1:sing, 


The surface of a zone, of which 0 BC is a part, 
equals 22(1—cosg). Therefore the surface of 
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Denote the angles of the triangle PBC by a, a’, a”- then the 
surface of 
(3) PBOCP=a+a’'+a 
since < PBC= a’ — 90°, &e. 
Adding (2) and (3) the surface of 
(4) PBC=a+a4+ a’ —x— qoote. 


The triangles AP B and AP C will give similar results, and by 
adding these, and noting that the angles A+ B+ C=0+0'+ 0’, 
and the angles at P = 27, we have finally the surface of 


(5) ABC=0+ 06+ 6’ —az+qocote+ gq’ cote +’ cotg”. 


Note by Asner B. Evans.— If 6,, 62... Pi, Par +++ Or 
.... 9” represent similar quantities for a polygon formed on the 
surface of a sphere (radius = 1), by joining x points in order, by 
arcs of small circles, then the area of this polygon will be 


(6) 0,+6,-+...0,—(n—2) a+ cot 9; + + ... cot 
If n = 3, (5) and (6) are identical; ifn = 2, (6) becomes 
6, + 6, + cot 0: + cot = 2 6,-+ cot + cot 


which is the area of a lune formed by the intersection of two small . 
circles, whose radii are g, and g., angle of intersection 6,, gp, and g, 
denoting the lengths of the arcs. 

Smon Newcoms, 

W. P. G. Bartvett, 


Truman Henry SAFFORD. 
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NOTES AND QUERIES. 


Note on tae Greatest Common MEAsvre. - 


I. The difference between two multiples of a number must be a 
multiple of that number. 
II. Any times a multiple of a number must be a multiple of that 
number. 
Admit the above, and the following solutions are easily uuderstood. 
1. Find the greatest common measure of 6 and 28; 72 and 486; 
252 and 462; 1573 and 3553; 1181, 2741, and 3413. 
2. Mathematical Monthly, Vol. I. p. 5, Ex.2. “Required the great- 
est common divisor of 1633, 3763, 4757, and 4189.” 


SotvuTion or No. 


6)28(5 72)486(7  252)462(2 1573)3553(2 


“30 504 504 3146 
“2Ans. —«:18 Ans. 42 Ans. -407)1573(4. 
1628 
55= 511. 
Ans. 11. 


1181) 2741 3413 
2362 3543 


379 130 = 10.13. Neither 2, 5, nor 13 measures 379. 
Ans. 1, 


or No. II. 


1633) 3763 A757 4189 
3266 4899 4899 1633 


“497=771 142—271 Tl0—1071 71> 
Ans. 71. 


The advantage, in many cases, of taking a quotient figure too 
large by unity, which may be done in any stage of the process, is 
readily seen. The products could be written over the dividend, if 
thought necessary.— E. Hunt, Sub-Master English High School, 
Boston. 
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Notes From TopHuUNTER’s ALGEBRA. 


I. Determme the conditions which make the binomial a -+ yb a perfect 
cube. 
If we assume 


(1) yo) =2-+ vy; then (2) *¥(a—yb) 
For a+ yo=(¢+ Vy; and, 


since the rational parts, as well as irrational parts, of this equation 
are equal, 


a= + yb =3 2% 
The product of (1) and (2) is 
if a?— b is a perfect cube, and = c. 
Buta = + 382y = 3x from (3); and therefore 
4 2— 3 ¢ 2 =a, from which z may be found; and then y is known 


from the equation y = 2*7— ¢. 
Il. Find the sum of the squares of the first n natural numbers. 
We know that 1} 2434 
Let S = 1?-+ 2+ 3?+ ..-+ then since 


—(n— = 3 7—3n+]1, 
(n — (n — 2h = 38 (n 3 (n— 1) 4 1, 
— 2fP—(n— 3) = 38 (n — 2? — 3 (n — 2) 4-1, 
and so on to 


we get, by adding vertically, 


3 (?+ 24 


| 
} 
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Ill. Find the sum of the cubes of the first n natural numbers. We have 

nt — (n — 1) 
(n — 1)'— (n — = 4 (mn — 18 — 6 (n + 4 (n —1) —1, 
(n — 2)*— (n — = 4 (n — 2? — 6 (n — 4 4 (nxn — 2) —1, 
and so on to 

4.3? —6.3+4.3—1, 

= 


and, by adding vertically, we get 


4 (18 2 — 6 (12 + 2 +4 .. 


— Nn. 


7, or s= Ger). 
It follows, therefore, that 


P+ 24+ #+..+4 
The sums of the fourth, fifth, &c. powers of the first » natural num- 
bers may, in succession, be found by the same process. 
IV. To jind the value of a recurring decimal. Let P denote the p 


figures which do not recur, Q the g figures which do recur, and s the 
value of the recurring decimal ; then 


s=.PQQQ..., 10°%s=P.QQQ..., 10°*7s=PQ. QQ... 


and by subtraction (10?+’— 10") s =PQ—P..:.s= 


Now, 10?**— 10? = 10? (10?— 1); and 10’—', when expressed by 
figures, in the usual way, will consist of g mines. 

Hence we find the usual rule for finding the value of a recurring 
decimal. Subtract the integral number consisting of the non-recurring figures 


. 


Srom the integral number consisting of the non-recurring and recurring figures, 
and divide by a number consisting of as many nines as there are recurring 
Jigures followed by as many ciphers as there are non-recurring figures. 

V. Demonstration of the Binomial Theorem for any exponent, supposing 
the development for positive integer exponents to be known. 
Suppose m and x to be positive integers; then 


1.2.3 


1.2.3 


using the notation f(m) and f (n) for brevity. The product of (1) 
and (2) gives 


(1+ (1 (14 =F (m)f(n). 


But, since m--2 is a whole number, the development of (1-++ 2)" 
must be of the same form as (1) or (2). 


(3) (1 =f (m + n) =f (m) X f(n). 
For x write p, and then change m to m + n; then 


(m + p) =f (m + 2) f(p) =f (m) X F(n) X F(p)- 


Continuing this process, we shall obtain 


(4) f(m+n+p+q.-) =f (m) Xf(n) XF(p) XF(q) X 
Now, let p= 


a fraction, s and r being posi- 
tive integers, and suppose the number of fractions to be 7; then (4) 


becomes 
=FG). 
But since s is a positive integer, f(s) = (1 + 2)’, and therefore 


{ 
| | 
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when the exponent is any positive fraction. Again, in (3) put —x 
for yw; then 
f(—2) Xf (=f 
as is evident from (1) or (2). 
Wherefore 7) =f(—n). But.for any positive value of x we 
have f (n) = (1+ 2) 


=14-(—2) 2+ 


which shows the form of the development to be the same for 


negative exponents. This demonstration for fractional and negative 
exponents is due to Eutzr. 


+ 


EXPOSITION OF THE PROCESS OF MATHEMATICAL 


DEVELOPMENT. 


By Jonn Paterson, A. M., Albany, N. Y. 


[Continued from Page 294, Vol. IT.] 

6. During the time 1;, while the generating force y”*~* of the third 
rank has increased duplicately from 0 to the ultimate value 3 g"~’, its 
generated force of the fourth (descending) rank, g”~*, has increased in 
triplicate ratio; so that if 3 g** has generated 1 m*~* in the time 1), 
it will generate 3 pg" in the time 1;. Applying this relation to the 
semi-units }'.1, and }".1), instead of the units 1; and 1; of time, 
and recollecting that since g*~ increases in triplicate ratio during the 
time of its genesis, its effect in an equal time with its ultimate value 
constant must necessarily be m” times its effect, while increasing 
triplicately from zero, it is plain that the following equations are 
authorized. 


| 


the first and last terms having the relation of constant to variable, as 
before. 

The force gr generate = in a unit of time, and 
therefore generate 5 in the time }".1,, the part 
of which is the it has generated in time }'.1, of 
its own genesis, and is also the amount generated by > gz in the 
time }'. 1; genesis. 


The force would generate gy” in a unit of time, 
or c= i ny a semi-unit of time; but as it is of the third rank 
ee, its constant generator 3 gj", it increases in duplicate ratio, and 
therefore its successive effect must be divided by 3 to get its syn- 


chronous measure 3. g”* for the 


The force > = i mg would generate >” mg" in a unit of time, or 
nl g"* ina elas of time; but of it is of the second rank 
from its constant generator } gj~’, it increases in simple ratio, and 
therefore its successive effect must be divided by 2 to get i g”, 
its synchronous effect in the time }".1;. The collected terms fetch 
the equation (4, + 3 + 3 + + is) g” += which 
gives m” = 4, 


and converts the last preceding equation into 


Thus the successive and synchronous measures of a force of the 
fourth rank are mutually convertible by the factor 4. 


{ 
| 
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Nore. — A quantity may increase from zero by a regular law to 
any assigned magnitude in a given time ; and it is seen by the pre- 
ceding deductions that the law of increase determines the divisor for 
reducing successive to synchronous measure, independently of the 
absolute magnitude of the former. In the last preceding case, the 
successive semi-unit measure of the effect of the force 3.4 @z* 
3.745 p” *; but as this effect increases in duplicate ratio, its synchro- 
nous measure calls for the divisor 2; while in the same place the 
successive semi-unit effect of 3.4 is also 3. but increases 
in triplicate ratio, and is reduced to synchronous measure by the 
divisor 3. 

7. The generator 4 g"~ increases in triplicate ratio, and therefore 
its generatant g”~* increases in quadruplicate ratio: the successive 
effect of this generatant, in its function as generator, will necessarily 
be m”” times its synchronous effect ; which authorizes the multiplica- 
tion of the first of the following equations by m””. 


4 


The force pa gi ~* increases in quadruplicate ratio from 0; being of 
the fifth rank from its constant generator 1g": its successive unit 
measure of effect becomes for the semi-unit of time 
leaving for its synchronous measure in which 
is the synchronous measure of the effect of for the time 

The force — gi * increases in triplicate ratio, being of the fourtn 
rank from its constant generator 3 gj": its successive semi-unit of 
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4 = 


effect —,- a 3 increases quadruplicately, and must be divided by 


4 to get ;- oF a its synchronous effect for the time 1”. 1). 


The force 9” gr increases in —— ratio, being of the third 
rank from generator its successive semi-unit 


effect = gp” increases triplicately, and must be divided by 3 to get 
its effect for the time 3". 
The force ~~ se gi increases in simple ratio, being of the second 


rank from the constant generator 4 gj~*: its successive semi-unit of 
effect al g”~ increases duplicately, and must be divided by 2 to 


get 4. > g”~ its synchronous measure for the time }". 1,. 
The collected results constitute the equation 


which gives m’” = 5, and converts the last preceding equation into 
+ + ve = 5g" 


Thus the successive and synchronous measures of a force of the 
fifth rank are mutually convertible by the factor 5. 

8. So much may suffice to elucidate the genetical process occur- 
ring during the first unit of time ; which process may be prolonged 
downwards to the zth rank, terminating with o*” = g’, the force 
of the order zero which is no generator. 

9. For n = 4, the two series of synchronous and successive unit 
measures of the generated forces, including the primitive generator, 
are 

1g", 19", 1g", 1g, 1¢", 
"39", 49, 19°; 


and 29", 


— 


each term of the first series being the measure of the generated effect 
confined throughout to the first unit of time, while the coefficient of 
each term of the second series expresses the relation between the 
effects of its efficient in the times 1; and 1,. Thus, while the syn- 
chronous effect of the force 3g” for the time 1, is 1g’ referred to 
synchronous effect of the latter force, it is 4 p’ in successive measure, 
and the successive effect of the same force 3” is 3.4 q’ for the 
time 

The genetical operations for the first two units of time are as 
follows : — 


2.3 2.8.4 , 2.8.4.1 


The final effect of the force 1m” in two units of time is 
14+4+6+4+1)¢= = 

In the first left-hand column, each term below the first expresses 
the synchronous value of the effect generated by the immediately 
superior term of the second column (directly on the right of the 
equality signs), during the time 1; each term of the second column 
increasing from 0 to the value expressed by its coefficient, and being 
at the same time the successive value of the effect generated by its 
immediately superior term of the same column. 

Passing to the right of the colon points, the primitive force 1 @” 


generates in the second unit of time 1}, a series equal to that of lj, 


closing with © = 


24.845 
1g” =39": = OP. | 
=1¢°. 


The force 2p”, now become a constant generator, having gen- 
erated 3g” while increasing uniformly during 1,, will generate 
2.3” in the time 1: this force 2.3” increases uniformly during 
1;, and therefore its successive measure 2.3.4 g’ must be divided 
by 2 to get its synchronous value 15-5 gy ; and since the force 
=25-£ gy increases duplicately,; and is of the first order, its suc- 


cessive effect, —_;~— ¢°, has no successive value, but must neverthe- 


less be divided by 3 to get its synchronous value, ch yp = 4 g”. 


The force 3 gm”, now become a constant generator, and having gen- 
erated 4g’ while increasing duplicately during 1;, will generate 
3.4 q’ in the time this force 3.4 increases uniformly during 
1; and as it is of the first order, its successive effect, 3.4 .1 9°, has 
no successive value, but must be divided by 2 to fetch its synchro- 
nous value = 6 

Finally, the force 4 g’, now become a constant generator, and being 
of the first order, its successive effect, 4.1, contains no element of 


increase, or is uniform and without successive value, and therefore 


has but the divisor 1 to bring its synchronous value =." gy = 49° 
for the time 1}. 

10. If, then, a unit force 1 m” of the fourth order be applied to a 
unit of mass 1, during a unit of time 1,, at the expiration of the 
first unit interval 1, the mass 1, has described a unit of distance 
1,= 14° the unit force of the order zero, the phenomenal meas- 
ure of the primitive force in and for the first unit of time: there is 
in the same time 1; also generated the velocity 4.1, or force 4 g’ of 
the first order, which will, by uniform motion, carry the unit mass 
1, the distance 4.1, in the next unit of time 1); also the forces 2 gp” 
and 3”, which each generate the velocity 12.1, in the time 1/, 
but under different rates of acceleration, such as suffice to carry a 
unit mass respectively the distances 4.1, and 6.1, in the time 1) of 
their genesis ; to these amounts add the unit of distance again gen- 


i 
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erated by the primitive force 1g” in the second unit of time, and 
there is generated the distance 1, in the first unit of time; and in 
the second unit of time, the distance 4.1, by the velocity in exist- 
ence at the beginning of this interval, and 11.1, by the forces in op- 
eration; making 15.1, for the time 1}, and in all 16.1,=(1-+-1)* 1, 
for the whole time 2. 1,. 

11. As the interval of time is arbitrary, it may be taken equal to 
yw 1, or /1,, and so achieve the transition from (1-- 1)" to and 
(w +h)”, ete. 

As the force 1 g” generates 29” uniformly in the time 1,, it will 
generate 2 yg” uniformly in the time y 1,. 

As the force 29” generates 2.3” uniformly in the time 1/ and 
3p” duplicately in the preceding equal time 1;, so the force 2 yp gp” 
will generate 2.3 uniformly in the time yw” 1, and 3 g” 
duplicately in the preceding equal time y’ 1,. 

As the force 3 g” generates 3.4’ uniformly in the time 1) and 
4 q’ triplicately in the time 1,, so the force 3 y* m” will generate 
3.4y* uniformly in the time yw’ 1, and 4 y’g’ triplicately in the 
preceding equal time y’1,. 

As the force 4g’ generates 4 m° uniformly in the time 1/ and 1 g° 
quadruplicately in the time 1,, so the force 4y*g’ will generate 
4 y* g uniformly in the time w” 1, and 1 yw‘ g quadruplicately in the 
preceding equal time y’ 1,. 

[To be Continued.] 
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Mathemationl Monthly Dotires. 


Cambridge Senate-House Problems and Riders for the Year 1860; Witn Sotutions. By 
the Rev. H. W. Watson, M. A., late Fellow of Trinity College; and E. J. Rourn, M. A., 
Fellow and Assistant Tutor of St. Peter’s College, Cambridge, and Examiner in the Univer- 
sity of London. Cambridge: Macmillan & Co., and 23 Henrietta Street, Covent Garden, 
London. 1860. pp. 198. 3 plates containing 55 cuts. 

The Moderators for the year 1860 are the Editors of the volume ; the Examiners are PEer- 
ctvat Frost, M. A., St. John’s College, and Norman Macceop Ferrers, M. A., Gonville 


and Caius College. The examples alone, collected and arranged in this series of volumes, 
form a valuable annual contribution to mathematical science ; but their value, especially to 
students, is greatly increased, when, as in this volume, the problems are accompanied with 
solutions by those who proposed them. We earnestly invite the attention of teachers and 
students to this volume, not only for what it contains, but also as indicating the standard in 
the great mathematical University. 

A Treatise on Plane Co-ordinate Geometry, as applied to the Straight Line and the Conic Sections, 
With numerous Examples. By I. Topaunter, M. A., Fellow and Assistant Tutor of St. 
John’s College, Cambridge. Second edition revised. Cambridge: Macmillan & Co. 1858. 
pp- 316. 

This is one of a series of eight or nine volumes, prepared by the author for the use of schools 
and colleges. Great care has been taken in the methods of demonstration and in the explana- 
tions to adapt them to the wants of beginners. There is no branch of mathematies in which 
we discover such important changes and improvements in the text-books, in use in Great Brit- 
ain, as in Analytic Geometry. We have already called the attention of our readers to two 
valuable works upon this subject (SALMON’s and PucKLr’s) ; and now we are able to say, that, 
after a careful examination, we can heartily commend the one before us. Besides the usual 
propositions upon the straight line and conics, it contains an exposition of many of the new 
processes more recently introduced into elementary works, leaving no doubt of their having 
secured a permanent place in elementary instruction. Each chapter is followed by a large 
number of appropriate examples, and at the end of the volume we find all the answers col- 
lected together, with hints for the solution of many of those which appear more difficult. 

Algebra for the Use of Colleges and Schools. With numerous Examples. By I. TopnunTer, 
M. A., Fellow of St. John’s College, Cambridge. Second edition revised. Macmillan & 
Co., Cambridge, and 23 Henrietta Street, Covent Garden, London. 1860. pp. 516. 

We have examined this work with unusual interest, because it is the first recent work upon 
the subject, used abroad, which has fallen into our hands, thus enabling us to compare it with 
works at home filling the same place in our system of instruction. We notice, first, that the 
general theory of equations is entirely omitted, and also the solution of equations of all degrees 
above the second ; nor does the work include any discussion making it necessary to anticipate, 
by definition or otherwise, even the elements of the higher parts of the course; and second, 
the introduction of many subjects not usually treated in the Elements of Algebra. An enu- 
meration of some of them will show the extent and direction of this innovation ; a few subjects 
usually treated being included on account of the clearness and fulness with which they are 
developed. Theory of Quadratic Expressions in addition to Quadratie Equations ; Imaginary 
Expressions ; Ratio introductory to Proportion; Variation; Scales of Notation; Harmonical 
Progression ; Mathematical Induction; Multinomial Theorem; Logarithms, with Exponential 
and Logarithmic Series ; Convergency and Divergency of Series ; Indeterminate Equations of 
the First and Second Degrees; Partial Fractions and Indeterminate Coefficients ; Recurring 
Series ; Summation of Series ; Inequalities; Theory of Numbers; Probability ; Miscellaneous 
Theorems. All these subjects are treated in a very plain and familiar style ; and the whole 
volume possesses many of the best traits of a good text-book. The author says: “ Students 
should be encouraged to examine carefully the language of the book they are using, so that 
they may ascertain its meaning, or be able to point out exactly where their difficulties arise. 
The language, therefore, ought to be simple and precise ; and it is essential that apparent con- 
ciseness should not be gained at the expense of clearness.” Students, who are pursuing their 
mathematical studies without the aid of a teacher, will find this work well adapted to their 


wants. It contains about sixteen hundred and fifty examples, the best collection for the school- 
room we have ever seen. 
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University Algebra ; embracing a Logical Development of the Science, with numerous graded Ex- 
amples. By Cuarves Davies, LL. D., Professor of Mathematics in Columbia College. New 
York: A. S. Barnes and Burr, 51 and 53 John Street. 1860. pp. 320. 

Our acquaintance with all of the author’s more advanced books, both as a student and teacher, 
and our conviction that they have accomplished a vast good to the cause of sound education in 
this country, makes us feel a deep interest in every new addition to the series. A careful ex- 
amination of the work before us shows that it is intended to occupy a place intermediate 
between the first elements of algebra and advanced treatises, a fact which the term University 
might not indicate to all; and, that it is one of the most carefully prepared works of the 
author’s series, possessing so many of the requisites of a good text-book, as to insure it an 
extensive introduction as soon as its merits shall become known. Besides the fact that the defi- 
nitions, demonstrations, and explanations are all expressed with great clearness, and in that 
happy mean between extreme conciseness and prolixity, which constitutes a model didactic style 
in mathematical writing, we beg to note the following special points. The demonstration of 
the Binomial Theorem for positive integral powers is well adapted for beginners. A few of the 
successive powers of a binomial are found by actual multiplication from which the general laws 
of exponents and coefficients are inferred ; these laws are then assumed for the mth power, and, 
shown to hold for the (m +-1)st power, a species of proof known as mathematical induction, 

The case of the Problem of the Lights discussed in the Monthly, Vol. I. pp. 160, 178, and 
also in the present number, is thus disposed of: “ The hypothesis of c = 0, places the two 
lights at the same point, in which case they form one and the same light, whose intensity is 
equal to the sum of their intensities taken separately. The conditions of the problem involve 
the necessity of two lights, and the equation of the problem is found under this hypothesis. 
This equation ought not, therefore, to respond to the case of a single light. For the interpre- 
tation of the results obtained from an equation can only give the cases which fall under 
the hypothesis. The hypothesis of two lights, and the hypothesis of a single light, are not con- 
nected by any law which affords a common equation of condition. Hence, the results obtained 
on the supposition c = 0 do not belong to the problem.” 

It certainly is possible, mathematically, to suppose that two lights of unequal intensities may 
occupy the same point and still be regarded as separate and distinct lights; and the question 
may properly be asked whether two such lights, so situated and regarded, can illuminate 
any point in space by the same amount. It seems to us, therefore, that it would have been bet- 
ter to have shown, that, under this hypothesis, the condition that a point should be equally 
illuminated by the two lights becomes impossible. This would have obviated a rather doubtful 
explanation of the difficulty. 

The chapter on the General Theory of Equations is brief, but as full as is consistent with the 
plan of the work. We notice that derived equations are given by simple definition, no attempt 
at an exposition of the principles involved being made. This seems to suggest whether it is not 
better to postpone the general theory of equations till later in the course, after the student 
shall have acquired, at least the elements of the calculus. The great fault with many of our 
text-books is, that they encroach upon each other’s ground ; and thus consume too much of the 
student’s time by simple repetition. 

After giving the form of the general equation of the nth degree, containing but one unknown 
quantity, with positive or negative, real or imaginary coefficients, the author says: “ It is evi- 
dent that this equation has at least one root, for if the first member is equal to 0, it must be so 
for some value of x, either real or imaginary, and this value of z is, by definition, a root.” The 
only difficulty in this disposition of a proposition, which has lately received much attention from 
eminent mathematicians, is, that it assumes the point to be proved. Jf a function of x equals 


zero, as a matter of course it must be so for some value of 2, either real or imaginary. But is 
there necessarily some value of x of the form of a4-b¥Y —1 which will make the function zero? 
This is the question. 

Astronomical Notices. — No. 21. Edited by Dr. F. Brinnow, Professor of Astronomy and 
Director of the Observatory of Michigan University, Ann Arbor. Ann Arbor, October 11th, 
1860. 

The contents of this number are, a letter from R. F. Bonn, Esq., on a New Clock-Escape- 
ment, with a cut; a letter from ComMANDER Maury, announcing the discovery of a new As- 
teroid, September 14th, by Mr. Ferauson, with Observations of Leucothea, Comet III., 1860, 
and Solar Eclipse, July 18th ; Co-ordinates of Spots visible on the Sun, July 18th, and Obser- 
vation of the Solar Eclipse by Dr. C. H. F. Perers, Director of the Observatory of Hamilton 
College. 

A Collection of Problems and Examples in Mathematics; selected from the Jesus College Exam- 
ination Papers, with Answers. — By H. A. MorGan, M. A., Sadlerian and Mathematical Lecturer 
of Jesus College, Cambridge. Cambridge: Macmillan & Co. 1858. pp. 190. 

This is a collection of simple examples for the use of students, arranged as follows, with the 
number under each head: Euclid, 55; Conic Sections, Parabola, 27; Ellipse, 29; Hyperbola, 
6; Algebra, 66; Theory of Equations, 23; Trigonometry, 96; Analytical Geometry of Two 
Dimensions, 94; Differential and Integral Calculus, 70; Differential Equations, 15; Geometry 
of Three Dimensions, 26; Elementary Statics, 61; Analytical Statics, 47; Elementary 
Dynamics, 57 ; Newton, Books I., IL., III, 54 ; Dynamics of a Particle, 33; Rigid Dynamics, 32; 
Hydrostatics, 57; Optics, 72 Spherical Trigonometry, and Astronomy, 32° Answers to the 
Questions, 


Giitorial Jtema. 


Prize SoLutions. — Owing to the delay in the publication of the September No., Vol. II, 
and October No., Vol. III., one month additional will be given for the solutions of the problems 
in these numbers. We trust that students will continue their interest in this feature of the 
Monthly, and that teachers will encourage their pupils to send us solutions. 

LapLace’s Autograph. —It will be seen that there is no doubt about the genuineness of this 
Autograph. Very little of LAPLacr’s manuscript is still in existence, and we thank Mr. Wart- 
sON for enabling us to present copies of this interesting note to our readers. 

MatuematTicaL Text-Booxs. — We propose to give more attention than formerly to Ele- 
mentary Text-books in Mathematics, Natural Philosophy, &c. A proper proportion of each 
number will be thus devoted. 

Errata. — On page 419, Vol. line 10, for 2* read n2*; p. 421, line 7, read R== 
and on line 14,' read R= ya?—B2 

Mr. Evans has called our attention to the misstatement of Problem V. in the September 
Number. It should read, “ Prove that a chord joining one pair of these points will meet two 
other such chords each at a point on an asymptote, and be in the case of the circle perpendicu- 
lar to one of them.” 


‘ A 
be 
T 
di 
wi 
| ar 
» | te 
\¢a 
W 
‘ m 
tl 
tl 
b 
a 
I 
I 
8 
I 
] 
t 


November, 


Woreester SPuar 


VERY SIGNIFICANT FACTS. 


The following recommendations are from some of the most distinguished 
American and English scholars. They are but a few from many which have 
been received, testifying to the superiority of Worcester’s Quarto Dictionary. 
These testimonials are of the highest value, for they have all been given 
during the present year, and after an examination of this work and of that 
which is endeavoring to hold the position of a rival. The scholars of America 
and of England, with scarcely an exception, have decided in favor of Worces- 
ter. Not a single scholar, equal in authority to any one mentioned below, 
can be cited as giving, after a comparison of the two works, the preference to 
Webster’s Dictionary. We give the testimony : — 

From C. C. Feiton, LL.D., President of Harvard College. 


Aware of the labor and care which had been devoted to this (the depart- 
ment of scientific terms) as well as to other parts of the work, I felt assured 
that Worcester’s Quarto Dictionary would more nearly meet the public wants 
than any other hitherto published. 

My expectations have been more than fulfilled. I find it not only rich 
beyond example in its vocabulary, but carefully elaborate in all the details, 
and thoroughly trustworthy as a guide to the most correct and elegant usage 
of the language. . 

From the Rev. Josera Boswortn, D.D., F.R.S., Professor of Anglo-Saxon, 
Oxford, England. 

It is the most complete and practical, the very best, as well as the cheapest 

English Dictionary that I know. 


From Georce P. Marsa, LL.D. 


The work of Dr. Worcester is unquestionably much superior to any other 
general dictionary of the language in every one of these particulars (orthogra- 
phy, pronunciation, definition, fulness of vocabulary, and precision and dis- 
tiuctness of definition). 


From Rev. W. WHeweEtt, D.D., Master of Trinity College, England. 
Ihave repeatedly consulted the Dictionary since it has been in my posses- 


sion, and have seen reason to think it more complete and exact than its 
predecessors. 


From Ricwarpson, LL.D., the oldest living English Lexicographer, 
England... - 
I sincerely hope you may enjoy from your brethren, both in America and 
England, that tribute of honor to which you have earned so undoubted a 
title. 


From D. R. Goopwin, D.D., President of Trinity College, Hartford. 

It was but a short time since that I was led to commend another dictionary 
as, on the whole, and with some exceptions, the best and most complete 
thing of the kind within my knowledge. The commendation was honestly 
given at the time; but now it must be withdrawn in favor of yours. 1 con- 
sider your dictionary, in orthography, pronunciation, and definitions, as 
superior to any of its predecessors. 

From Rev. W. B. Spracve, D.D., of Albany, N. Y. 

My opinion of Worcester’s Quarto Dictionary, after having given it as ex- 
tended an examination as my circumstances would admit, is, that there is no 
other dictionary in the language that compares with it for completeness, ac- 
curacy, comprehensiveness, and precision, and perhaps I ought to add, that 
I have arrived at this conclusion rather contrary to a preconceived opinion. 

From Rev. Henry A. BoarpMan, D D., of Philadelphia. 

I particularly like it (the Dictionary), 1. Because of its very comprehensive 
character; 2 Because it adheres to the settled orthography of our noble lan- 
guage, — discarding those innovations which, however countenanced by cer- 
tain publishing-houses, have never to any extent been ted by the schol 
| of our country. 


From Louis Agassiz, LL.D. 


It is of great importance, when the nomenclature of science 1s gradually 
creeping into common use, that an English lexicon should embrace as much 
} of it as is consistent with the language we speak. I am truly surprised and 
| highly delighted to find you have succeeded far beyond my expectations in 
| making the proper selection, and combining with it a remarkable degree of 
| azecuracy. More could hardly be given except in a scientific cyclopmwdia. 


The following lines are quoted from Harper’s Magazine for September. 
| They serve to show very truthfully the comparative value of recent and old 
commendations : — 

“ Insusrice. — Our attention has been called to a species of injustice of 
which publishers are sometimes guilty, in publishing commendations of 
school-books. without giving the dates when they were written. Especially 
does this merit reproval when these commendations are old, and when it is 
known that the writers have subsequently commended other and later publi- 
cations in the same department. It will readily be seen that this is frequently 
not only an act of injustice to teachers who have had the courtesy to com- 
mend a book, but that it is also a fraud upon the public.” 


SWAN, BREWER, & TILESTON, 
131 Washington Street, Boston. 


1860. 


No. 117 Washington Street, Boston, 
October, 1860. 


CROSBY, NICHOLS, LEE & CO. 


HAVE JUST PUBLISHED 


THE WORKS OF CHARLES LAMB. With a fine Portrait. 
In Four Volumes. 12mo. Price, $5.00. 


This new edition of Lamb ‘is reprinted from the latest London edition, 
edited by Talfourd, contains his Life, Letters, and Final Memorials, his 
Essays of Elia, Rosamund Gray, with other Essays and Poems, being the 
best and most complete edition issued. 

It is elegantly printed on er slightly tinted, and is in every res; 

“This is the most convenient and elegant edition of Lamb’s Works which 
has been published, either in England or in this country, and it leaves 
nothing to be desired in respect to typographical beauty or any other essen- 
tial of a good library edition.” — North American Review. 


The Three Great Histories, —Iume, Gibbon, and Macaulay. 


Elegant Library Editions, beautifully printed on tinted er, con- 
venient in size, and withal the best and neatest yet published.’ 


THE HISTORY OF ENGLAND, FROM THE INVASION OF 
JULIUS CHSAR TO THE ABDICATION OF JAMES THE 
SECOND, 1688. By Davin Hume, Esq. A new Edition ; with 
the Author’s last Corrections and Improvements. To which is pre- 
fixed a short Account of his Life, written by himself. In 6 vol- 
umes. 12mo. With a Portrait. Price, $7.50. 


Sm James Mackintosu says of Hume: “ His greatest work, and that which 
claims most attention, was his ‘ History of England,’ which, notwithstanding 
great defects, will probably be at last placed at the head of historical compo- 
sitions. No other narrative seems to unite, in the same degree, the two 
qualities of being instructive and affecting. No historian approached him in 
the union of the talent of painting pathetic scenes with that of exhibiting 
comprehensive views of human affairs. ..... His narrative is flowing and 
various; in common events, short and clear; in great actions, rapid and 
animated ; in affecting incidents, circumstantial and picturesque. His ‘gen- 
eral observations seem always to be required by his subject; the most pro- 
found ideas are clothed in a transparent simplicity.” 


THE HISTORY OF THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. By Epwarp Gipson, Esq. With Notes by 
the Rev. H. H. Mirman. A new edition. To which is added a 
complete Index of the whole Work. In 6 volumes. 12mo. With 
a Portrait. Price, $7.50. 

Of the various editions of Ginpon this of Mian is uniformly acknowledged 
to have no rival. 

Pror. Smytu, in his Lectures on Modern History, says: “ But the whole is 
notwithstanding, such an assemblage of merits, so various, so interesting, and 
80 rare, that the Ilistory of the Decline and Fall must always be considered as 
one of the most extraordinary monuments that have appeared of the literary 
powers of a single mind, and its fame can perish only with the civilization of 
the world.” 


THE HISTORY OF ENGLAND FROM THE ACCESSION OF 
JAMES IL. By Tuomas Basrneron Macavutay. In 4 volumes. 
12mo. Price, $5.00. 


“Ttis as fluent and as much colored as Livy; as close and coherent as 
Thucydides ; with far more real condensation and a larger thoughtfulness 
than either ; and quite free from the affected laconisms and sarcasms and 
epigrams of Tacitus. I do not know that I ever read anything so good as the 
first forty pages ; so clear, comprehensive, and concise, so pregnant with deep 
thought, so suggestive of great views, and grand and ble distincti ” 
— Lorp JEFFREY. 


With 
In4 


CURIOSITIES OF LITERATURE. By Isaac Disragtt. 
a View of the Life and Writings of the Author, by his Son. 
volumes. 12mo. Price, $ 5.00. 


“Tt embraces a more copious selection of noteworthy facts in regard to 
books and authors than can be found in almost any other compilation of the 
kind, while it doubtless owes much of its popularity with all classes of 
readers to the agreeable form in which these facts are »resented.’’— North 
American Review, April, 1860. 


THE NORTH AMERICAN REVIEW. No. CLXXXIX.— For 
October, 1860. 


Contents. — Article I. Homer and his Heroines. ITI. Climatology. ITI. Life 
and Labors of Thomas Prince. IV. Edmund Waller. V. Lord Shaftesbury. 
VI. Second Volume of Palfrey’s “‘ History of New England.” VII. Quaran- 
tine and Hygiene. VIII. Kush’s Occasional Productions. IX. The English 
Language in America. X. The Origin of Species. XI. An “ Inglorious Mil- 
ton.’ XII. Critical Notices. New Publications. 
| This Review has for nearly fifty years stood at the head of the literature of 
| our country, and has numbered among its contributors most of our eminent 
| literary men. The writings of Webster, Everett, Bancroft, and Prescott 
| were first made known through this work ; and its pages are now filled by 
articles from our most prominent writers. 
| The Norra AMERICAN Review is published quarterly, in numbers of nearly 
| three hundred pages each, at five dollars a year. 
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CHILSON’S 
PATENT CONE FURNACE. 


PATENTED IN 


AMERICA, ENGLAND, AND FRANCE. 


Tue subscriber 
to call the attention 
of scientific gentlemen 
and others to his dis- 
covery of a principle 
for burning fuel, by 
which all the combus- 
tible properties of the 
smoke and gases elim- 
inated from the burn- 
ing fuel are thorough- 
ly consumed and their 
heat retained and 
made available to the 
fullest extent, so that 
there shall be no waste 
whatever. This im- 
portant object is ac- 
complished by the use 
of a large cluster of 
cones or tapering ra- 
diators placed over a 
broad, shallow, flar- 
ing fire-pot, and sur- 
mounted by a radiat- 
ing and exhaustive 
annular chamber, as 
represented in the cut. 
The cones being large 
: at their base and small 
at the tops, causes the smoke and gases to be suspended directly over and 
near the fire, where they are th ghly i, and their heat forced to 
impinge against and up the cones, thereby creating a powerful radiation. 

This plan of furnace secures a fresh, healthful heat, free from that scorch- 
ing, dry, disagreeable, red-hot iron heat and coal-gas so common to hot-air 
furnaces generally. Persons interested in these matters will here find an in- 
vention worthy of their attention, which saves from one half to two thirds of 
the fuel usually consumed. 


COOKING RANGES. 
CHILSON’S PATENT DOUBLE OVEN RANGE. 


The mdst important Improvements yet made in Ranges. 


Tue highly satisfac- 
tory testimony re- 
ceived from the large 
number of these 
Ranges in use in the 
past three years 
should certainly in- 
duce those in want to 
examine this Range, 
which is entirely new 
in principle, and dif- 
ferent from any other 
before known. It has 
been got up very per- 
fect and substantial, 
so that it commends 
itself at once to the 
purchaser, in prefer- 
ence to anything else 
of the Range kind in 
this country. 

Its great economy 
in the use of fuel, its 
quick and even baking 
ovens, its nice arrange- 
ment of flues, — with- 
out the usual vexa- 
tious complication of 
dampers, — its cast- 
iron flue plates, preventing any loss of heat in the brick-work, its nice ar- 
rangement for roasting meats in the ventilated ovens, &c., will be appreciated 
by every housekeeper. Sizes in variety for dwellings, hotels, &c., with or 
without Water Backs for heating water for bathing, &c., Hot Closets, and Hot 
Air Fixtures for heating additional rooms. 

Also, a full assortment of 


Chilson’s Patent Trio Portable Furnaces, Trio Stoves, 
Parlor Stoves, Registers, Ventilators, &c., &c. 
WAREROOMS 99 & 101 BLACKSTONE ST., BOSTON. 
FOUNDERY AT MANSFIELD, MASS. 
GARDNER CHILSON. 


Lhilosophical Hustruments 


AND 


SCHOOL APPARATUS, 


MANUFACTURED BY 


EK. RITCHIE, BOSTON, MASS. 


Few branches of study in our schools are of more practical im- 
portance than Natural Philosophy, and it is only by the use of 
proper apparatus that its principles can be adequately elucidated. 

Until a comparatively recent period, the attention bestowed upon 
this subject has been confined to a few of the elementary sitiglen: 
of late years, however, the growing interest in physical science, as 
a branch of common education, has created a desire for more ample 
and varied means of experimental demonstration. 

It has been my earnest desire and effort to keep pace with the 
progress of natural science, and, as new principles have been discov- 
ered or developed, to devise and construct new instruments, to im- 
prove the old, and to add to my list many which heretofore could 
only be procured from Europe; and also that, in superior quality 
and finish, as well as in graceful form and proportions, whatever 
goes from my manufactory shall take rank with the best products 
of European make. 

So numerous and important are the changes that have conse- 

uently been made, that I have published a new and enlarged 
talogue of 100 pages octavo, containing descriptions of over 


Twelve Hundred Pieces of Apparatus, 


and illustrated by over Three Hundred finely executed engray- 
ings, and also many commendatory letters from the most distin- 


guished Physicists in the country. 
E. S. RITCHIE. 


Philosophical Rooms, No. 313 Washington Street, Boston. 


OG> Catalogues will be sent, prepaid, by mail to order, — please 
enclose 25 cents in stamps. 


PHOTOGRAPHING ON WOOD. 


BRICHER AND RUSSELL, 


Photographers, Designers, and Engravers 
ON WOOD. 


129 Wasuincton Street, Boston. 


RICHER AND RUSSELL, by their new process of Photo- 
graphing on Wood, are now enabled to produce much more 
accurate representations of objects than by the old and slow process 
of hand drawing. They will furnish Portraits, Views of Colleges, 
Seminaries, Academies, and Public Buildings generally, College and 
Society Seals, Philosophical Apparatus, Mathematical Instruments, 
and Diagrams (see specimens in Mathematical Monthly), Ilustra- 
tions for School Books of all kinds, &c., &e. . 


Directions. 


Get a Photographer to take a negative of the object you wish to 
have engraved, and of the required size, — that is, send us a photo- 


graph of the required size, and the reverse of what is wanted when 
printed. 

If a negative photograph cannot be obtained, get as sharp and 
clear an ambrotype as possible. 
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SCHOOLS, ACADEMI 


Robinson's Complete Course of Adlathematics 


FOR 


ES, AND COLLEGES. 


progressive text-books, carefully and thoroughly 


Robinson’s Progressive Primary Arithmetic, - $0.15 
Robinson’s Progressive Intellectual Arithmetic, +25 
Robinson’s Progressive Practical Arithmetic, . . .56 
Robinson’s Key to Practical Arithmetic, ° ‘ 50 
Robinson’s Progressive Higher Arithmetic, 
Robinson’s Key to Higher Arithmetic, . aan -75 
Robinson’s New Elementary Algebra, 
Robinson’s Key to Elementary Algebra, . ‘ -25 
Robinson’s University Algebra, « 


This Series of Mathematics contains EIGHTEEN VOLUMES of well graded and 


prepared, in which the author has been assisted 


by some of the best practical, mathematical talent in the country. These books are adapted to the 
wants of every grade of scholarship, from the beginner to the civil engineer, and college graduate. 


Robinson’s Key to University Algebra, - $1.00 
Robinson’s Geometry and Trigonometry, (New) . 1.50 
Robinson’s Surveying and Navigation, . . . 1.50 
Robinson’s Analytical Geometry and Conic Sections, 1.50 
Robinson’s Differential and Integral Calculus, . - 1.50 
Robinson’s Elementary Astronomy, 
Robinson’s University Astronomy, 1.75 
Robinson’s Mathematical Operations, . . «. 2.25 
Robinson’s Key to. Algebra, Geometry, etc. 1.50 


» 


ROBINSON’S 
Geometry and Crigonometry, 


EMBRACING 


PLANE AND SOLID GEOMETRY, PLANE AND SPHERICAL 
TRIGONOMETRY, WITH THE COMMON LOGARITHMIC 
TABLES. 

In this new book many important theorems have been 
added, and the methods of demonstration in many instances 
have been entirely changed. New and original demonstra- 
tions of some of the more important principles have been 
given, and the practical problems and applications both in 
the Geometry and the Trigonometry have been greatly in- 
creased. 


Robinson’s 
Differential and Integral Calculus, 


in a separate volume, rewritten and enlarged, will be published 
in January, 1861. 


This work will be fully and clearly illustrated, and numer- 
ous applications made of principles to practical problems. 


A New Descriptive CataLocus (of 160 


Robinson’s 
Analytical Geometry and Conic Sections, 


new and enlarged, will be ready in January, 1861. 


The author in preparing this work will endeavor to make 
every part of the subjects clearly comprehensible to common 
minds, so that every one who has been moderately successful 
in acquiring a knowledge of Algebra can understand Ana- 
lytical Geometry. 


The Key to Robinson’s 
Algebra, Geometry, Surbeying, Caleulus, ete. 
in one volume, will be ready in January, 1861. 


This will be an invaluable work for both the teacher and 
the student. It will contain the most concise and best solu- 
tions of all the problems in Robinson’s Higher Mathematics. 


The other books of the Series will remain as they now 
are. 


pages), and the “ EpucaTionaL CrrcuLar,” with 


matter interesting to Teachers, descriptions, notices, testimonials, prices, etc., sent free, on request. 


Bas~ Liberal Terms for Specimen Copies and first supplies for Schools. 


IVISON, PHINNEY, & CO., 


Publishers, 48 and 50 Walker Street, New York. 


SOLD BY BOOKSELLERS GENERALLY EVERYWHERE. 
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ROSS’ AMERICAN SCHOOL FURNITURE WORKS, 


Established, 1838. 


4 > 
+ > 


The Pioneer and most Extensive Establishment in the United States. 


The above Engraving represents Ross’ Improved High School, Normal The above Engraving represents Ross’ Improved High 


School, or ae Double-Column Desk and Chairs ; School, Normal School, or Academy Single-Column 
Falls to lift; plain top. Desk and Chair; Fall to lift; plain top. 


The above Engraving represents Ross’ Improved High The above ewig represents Ross’ Improved High School, Normal 
Sc 


School, Normal School, or Academy Single Desk ool, or Academy Double Desk and Chairs; 
and Chair; Fall to lift; plain top. Falls to lift; plain top. 


An Illustrated Catalogue and Information forwarded, on Application, by Mail or Otherwise. 


N. B. Every Article of School Furniture from this Establishment WILL BE WARRANTED. All Communica- 


tions may be addressed to 
JOSEPH L. ROSS, 
Office--CHARDON, opp. HAWKINS STREET, 


(Near the Revere House.) BOSTON, Mass. 


Entered according to Act of Congress, in the Year 1860, by Joseru L. Ross, in the Clerk’s Office of the District Court 


of Massachusetts. 
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ENGLISH. 


American cred and Nautical Almanac. For the Years 1855-61. 


MATHEMATICAL 


BOOKS, 


IMPORTED AND FOR SALE BY 


SEVER AND FRANCIS, CAMBRIDGE, 


SUCCESSORS TO JOHN BARTLETT. 


BAKER. "Treatise on Statics and Dynamics ° . - 0.30 
BLAND. -Algebraical Problems. 8vo. Second-hand ° 1.50 
Key to do. 8vo. do. e LW 
Philosophical Probl 8vo. do. 1.50 
Geometrical Problems. 8vo. do. . - 1.50 
BooLe. Treatise on Differeutial Equations . 4.20 
BootH. Theory of Elliptic Integrals. 8vo. 225 
BORDEN. System of Railway Formule. 8vo. ° - 2.25 
BRITISH NAUTICAL ALMANAC. 1861 and 1802, each” ° - 1,00 
CARMICHAEL. Treatise on the Calculus of Operations. 8vo. e 2% 
CHAUVENET. Trigonometry. 8vo. . - 150 
COURTENAY. Calculus. 8vo. . 2.50 
CooMBE. Solutions of the Cambridge Problems, 1840, 1841. 8vo. . 2.25 
DEMORGAN. Differential and Integral Calculus 
EARNSHAW. Dynamics. 8vo. ° ° - 425 
FiscHER. Logarithmic Tables of Seven Places. Translated from 
Bremiker’s Vega. 8vo. Hf. mor. . 2.50 
FrosT. Mathematical Questions of the Senate-House Examination 
Papers. 1838-1849. 8vo. 3.00 
Gauss, Theoria Motus, Translated by C. H. Davis. 4to. e - 5.00 
GreGoryY. Differential and Integral Calculus by Walton. 8vo. . 5.50 
HADDON. Differential Calculus . ° 20 
HAMILTON. Lectures on 8vo. . 6.30 
HEATHER. Descriptive Geometry 30 
HEMMING. Differential and “Calculus. 8vo. . ° 275 
—— Recreations. 1 vol. 8vo. - 4.00 
——— Mathematical Tables. 8vo. . ° 3.75 
HyMER. Plane and Spherical Trigonometry 2.50 
Treatise on Conic Sections. 8vo. 2.75 
—— Differential Equations and Calculus of Finite Differences. 
Geometry of Three Dimensions. 8vo, 3.00 
JAMIESON. Solutions of the Senate-House Rider. 8vo. . ° - 2.25 
LARDNER, System of Algebraic Geometry. 8vo. Second-hand . 175 
MAIN and BROWN. Indicator and Dynometer 1.40 
Mathematical Monthly. Edited by J. D. Runkle. Vol. I. In Nos. 3.00 
Do. 0. Hf. mor. ° 4.00 
Mathematical Problems and Examples of the Senate-House Examina- 
tion Papers. 1821 - 1836. ith an Appendix containing the 
Senate-House Questions for 1837. 8vo. . 3.00 
PARKINSON. Elementary Mechanics. Post 8vo, . 2.87 
Peirce. Analytic Mechanics. 4to. . - 7.50 
Peirce, J. M. Analytic Geometry. 8vo. 1.50 
PHEAR. Elementary Hydrostatics. Post 8vo. . « 162 
Price. Differential and Integral Calculus. 3 vols. 8vo. ° 14.50 
Quarterly Journal of Pure and Applied Mathematics. Sylvester, Fer- 
riers, & Co. $6.00 per annum, post-paid, 
RANKINE. Manual of Applied Mechanics . ° « 200 
Higher Plane Curves . ° ° ° 3.50 
—— Higher Algebra 1.80 
Solutions of the Cambridge Problems. 1848 - 1851. Ferrers and Jack- 
— ” 1854, Walton and McKenzie. 
— 1857. Campion and Walton, 8vo. 2.50 
— Senate-House Riders. Jamieson. 
SPOTTISWOODE. Elementary Theorems relating to Determinants, , 
TATE. Exercises on Mechanics, with Key. 2 vols. e ° . 1,62 
Mechanical Philosophy. 8vo. - 3.25 
TATE and STEEL. Dynamics. 8vo.. 3.00 
TODHUNTER. Analytical Statics. Post 8vo. . 3.00 
————_——_ Differential and Integral Calculus. 2 vols. Post 8vo. 6.00 
WALTON. Problems illustrative of Plane Coérdinate Sremety. 8vo. 489 
Mechanical Problems. 8vo. - 5.50 
Problems :n Hydrostatics and Hydrodynamics. “Bvo. . 3.00 
On the Differential Calculus. 8vo. . 3.25 
WALTON and MCKENZIE. Solutions of the Cambridge Probiems. 
1854. 8vo. $3.25. Do. ee ° 2.50 
— Problems in Elemertary Mechanics. 3.09 
Waup. Algebraic Geometry. 8vo. Hf. ef. (Second-hand. 1.50 
WuEWELL. Analytic Statics. 8vo. 223 
Wootuouse. Differential Calculus 30 


FRENCH, &c. 


AUDE. Poussée des Terres. 8vo. Hf. cf. . 
BELANGER. Résumé de Lecons de Géométrie Analytique et de _ 
cul Infinitésimal. 8vo. . 
Biot. Traité des Equations differentielles. He. mo 
BOURCHARLAT. Eléments de Calcul Differential ot du Calcul Inte- 
8vo. 
BONNET. — de Mécanique Elémentaire a Usage des Candi- 
dates: V’Ecole Polytechuique. 8vo. . 
BRIOSCHE, Theorie des Determinants. 8vo. . 
BouRDON. Application de l’Algébre a la Géométrie. 8vo. Hf. cf. 
CALLET. Tables de Logarithms. 8vo. Hf. cf. 
CHASLES, Traité de Géométrie Supérieure. 8vo. Hf. cf. 
CHOQUET. Traité élémentaire d’Algébre. 8vo. Hf. cf. 


Calcul Infinitésimal. 2 vols. 8vo. . 
CRELLE. Journal fur die reine und augewandte Mathematik. Per 
annum 
DELISLE. Géométrie 8vo. “HE ef. A 
DUHAMEL. Cours d’Analyse Calcul Infinitésimal. 2 ven 8vo. 
f. mor. . ° 
———— Cours de Mécanique. 2 vols. 8vo. “HE. mor. ° 
DuPIN. Application de Géométrie et de reeeemay ala ows aux 
Ponts et Chaussées. 4to. Hf.mor..  . 
Developpments de Géométrie. 4to. Hf. mor. ° 
G ie et Méc: ée aux Arts. 8vo. Tif. mor. 
FRANCCUR. Cours complet ‘de Mathématiques pures. 2 vols. 8vo. 
ts de Statique. 8vo. Hf. cf. 
Gauss. Méthode des Moindres Carrés. 8vo. Hf. cf. . 
KOHLER. Logarithmisch Trigonometrisches Handbuch. 8vo. ° 
Lacroix. Traité du Calcul Differential et du Calcul Integral. 3 
vols. in 4to, avec 18 pl. Mor. . ° 
LAGRANGE. Mécanique Analytique. 2 vols. 4to. ° ° 
——_——_ Théorie des Fonctions Analytiques. 4to. Hf. mor. . 
Traité des Equations Numeriques de tous les Degrés. 
4to. Hf. mor. 
LALANDE. Tables de Logarithmes. 18mo. . 
LAPLACE, Systéme du Monde. 4to. Hf. mor. . . 
LEGENDRE, Traité des Fonctions Elliptiques. 3 vols. Ato. Hf. mor. 
LEROY. Traité de Stéréotomio comprenant les Applications de la 
Géométrie Descriptive 4 la Theorie des Ombres, la Perspective 
Lineaire, la G ique, la Coupe des Pierres, et la Charpente. 
In 4to, avec Atlas de 74 pl. in fol. Paper, $9.00; hf. mor. ° 
Traité de Géométrie Descriptive. In 4to, avec Atlas de 71 
pl. Paper, $3.00; hf. mor. $5.00 and ° 
—— Analyse Appliquée & la Géométrie des trois Dimensions. 
8vo. Hf. cf. . 
LiovvinLe. Journal de Mathématiques Pures et Appliquées. 1836- 
1857. 22 vols. ° 
MAHISTRE. Cours de Mécanique Appliquée. 8vo. 
MONGE. Application de l’Analyse 4 la Géométrie. Ato. lif. mor. 
Traité élé taire de Btatique. 8vo. Hf. mor. 
Morin. Aide-mémoire de Mécanique Pratique. 8vo. . 
MONTFERRIER. Encyclopédie Mathématique ou Exposition com- 
léte de Toutes les Branches des Mathématiques d’apres les 
rinciples de la Philosophie des Mathématiques de Hoéné 
Wronski. 3 vols. 8vo. To be continued in monthly Livraisons. 
NAVIER. (Ketten) Hingbriichen. 4to. 
OLIVIER. Théorie Géométrique des Engrenages. 4to. Hf.mor. . 
de Géométrie Descriptive. 2 Ato, 
H 


4 


t de “Géométrio Descriptive. 2 vols. 4to. 
Memoires de Géométrie Descriptive, Theorique, et Ap- 

pliquée. 2vols. 4to. Hf. mor, 

Application de la Géométrie Descriptive. 2 vols. 4to. 

Cours de Géometrie Descriptive. 2 vols. 4to. Hf. mor, 


PoINnsoT. Eléments de Statique. 8vo. Hf. cf. 
Poisson. Mécanique. 2 vols. 8vo. 
PONCELET et LESBROS, Experiences Hydrauliques. 4to. Hf. mor. 
PONTECOULANT. Systéme du Monde. 4 vols. 8vo. Hf.ef. . 

POUILLET. Eléments de Experimentale. 3 vols. 8vo. 


ef. 
SERRET. Cours a@Algebre. supérieure. 8vo. He. cf. 
Arithmetiq 8vo. Hf. cf. ° 
fom Nouvelles Annales de Mathématiques. Monthly. Per 
annum 


————_ Nouvelles Annales de Mathématiques, 1856-7. 2 vols. 

Nouvelles Annales de Mathématiques. Tomes VIII. A 

XVII. Corresponding to the Years 1849-1859. 10 vols. Hf. ef. 
Bulletin Bibliographie, et de 

Mathématiques. 8vo. cf. 

TRESCA. Géomeétrie Descriptive. Bvo. Hf. mor. 

VERHULST. Traité élé taire des Foncti 


Elliptiques. 8vo. 

Hf. ef. 

Cours complémentaire Analyse et de Mécanique. 8vo. 
« . 


CoOuURNOT. Traité élémentaire de la Theorie des Fonctions, et du 


$ 1.87 
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MATHEMATICAL BOOKS. 


MATHEMATICAL BOOKS RECENTLY RECEIVED. 


AIRY. Mathematical Tracts. 4thed. . 
BIENAYME. La Probabilite des Erreurs d@apres™ la Methode des 
BOooLe. Calculus of Finite Differences 
BourDAls. Traité Pratique de la Resistance des Matériaux. 8v0. hf. ef. 
BRESSE. Cours de Mécanique Appliquée. 8vo. hf.cf. . . 
BRIOT ET BOUQUET. Théorie des Fonctions Doublement Périodi- 
ques et en particulier des Fonctions Elliptiques. 8vo. hf. cf. . 
BROUGHAM (LORD). Tracts, Mathematical and Physical. 8vo. 
CARNOT. Reflexions sur la Metaphysique du Calcul Infinitesimal 
CONSOLIN. Manuel du Voilier. 8vo. paper e 
DIDION. Calcul des Probabilites Appliques au tir r des Projectiles ° 
FRANCGUR. Traite de Géodosié . 
GOODWIN. Course of Mathematics . e 
Lady and Gentleman’s Diary, Poetical and Mathematical, for 1860, . 
LAME. Lecons sur les Co-ordonnées Curvilignes et leurs diverses 


$ 4.50 


1.12 
3.00 
2.75 
3.00 


LIAGRE. Calcul des Probabilites et Théorie des Erreurs . . $1.95 
LUNN. Treatise on Motion. 8vo. 2.25 
Mathematician (The). Edited by Davies, Rutherford, and Fenwick. 

3 vols. 8vo. . 9.00 


MEISsAs. Exécution des Chemins de Fer. "12mo. hf. ef. - 3.00 
NOVGENSKI ROCH. Nouvelle Theorie des Proportions et Progres- 
sions Harmoniques avec ses ae 4laGeometrie . - 1.00 
POTTER. Physical Optics. 2 parts. 
——-——._ Treatise on Hydrostatics. 8vo. 29 
PRATT. Theory of the Attraction of the Earth . 2.00 
Spherical 
Analytical Geometry, xamples ae 1.25 


TERQUEM. 


Nouvelle Annales de Mathématiques, 1842-1859. 


18 vols. Hf. cf. 


SECOND-HAND MATHEMATICAL BOOKS. 


—— Key to do. VO. . . . > 
Elements of Hydrostatics . 
DE. MORGAN. The Globes, Celestial and Terrestrial ° 
ae 9" aa Mathematical and Poetical, by Hutton. 5 vols. 
Cambridge Problems. From 1801 to 1820. 
GRANT. Plane Astronomy. 8vo. 
GREGORY AND WALTON. Application of Analysis to Solid’ Geom- 
etry. 8vo. 
Differential “and “Integral ‘Calculus, by ‘Walton. 


ed. . . . . . . 
HERSCHEL, Calculus of Finite Differences. 8vo.. ° 
HUTTON’S MATHEMATICS, Davies’s Solutions of. 8vo. . . . 
Dowling’s Key to. . 
HYMER. Conic Sections. 3d ed. 8vo. 


—— Analytical of Dimensions. “Ist ed. 8vo. 

——— 2Qded. 8vo. 
Plane and Spherical Qded. 8vo. 

do. do. 3ded. 8vo. . 


4.50 | 
4.00 | 


3.00 | 
| Price. Differential Calculus. Vol. I. Isted. . 1.50 


HyMER. Integral Calculus. 3d ed. 8vo. hf. ef. $ 4.00 

—— Astronomy. 2ded. 8vo. . 
LACROIX. Elements of Algebra, translated by Prof. John Farrar. 
5thed. 8vo. . 1.50 
Ladies’ Diary, Poetical and Mathematical. 1784- “1790. 16mo. 1.00 
LAPLACE. Elementary [llustrations of Celestial Mechanics. 8vo. . 1. 
——_——._ Analytical Mechanics, Translated by Rev. Joba Toph’s. 1 
LARDNER. Sy stem of Algebraic Geometry. 8vo. | 
ts of Euclid. 5th Edition. 8vo. . 1 
2. 


Differential and Integral Calculus. . 2.00 
LEYBOURN. Mathematical Questions with Solutions. 4 vols. 8vo. 8.00 
Mathematical Institutions. 4to. . 150 

Mathematical Register ; or, Diarian Repository. 4to. 2.50 


Mathematical Companion, The Gentleman’s, for the Years 1810 - li o 
12-14-15- 17- 18-19-20 - 24-25. l6mo. Unbound. 11 Nos. . 2.00 
MOIGNO. Lecons de Calcul Differential. Vol. I. Hf cf. Scarce. 9.00 
MOSELEY. Hydrostatics and Hydrodynamics. 8vo. Searee. . - 4.00 
Poisson. Traité de Mécanique. 2vols. 8vo.hf.bd... . . 5.00 


PUCKLE. Conic Sections. isted. 12mo. 1.50 
STEVENSON. Algebraic Equations. 8vo. . 1.00 
TODHUNTER. Analytical Statics. 12mo. 2.00 
Waupb. Algebraic Geometry. 8vo. Hf. cf. > « 


| Youna. Algebraical Equations. 12mo.. . « 


XP Orders for the Importation of English, French, and German Books will be promptly executed, and at moderate prices. Early copies of all the 
new mathematical books published in England and France will be received as soon as published. 


BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE OF DUTY. 


TEXT-BOOKS USED IN HARVARD COLLEGE. 


THE ORATION OF ASCHINES AGAINST CTESIPHON. 
With Notes, by PROFEssOR J. T.CHAMPLIN. 12mo, cloth. 
THE CLOUDS OF ARISTOPHANES. With Notes, by PROFEs- 

sor C.C. FELTON. 12mo. Cloth. 

THE BIRDS OF ARISTOPHANES. With Notes, by PROFESSOR 
FELTON. cloth. 

THE PANEGYRICUS OF ISOCRATES. With ‘Notes, by PROFES- 
sor C.C. FELTON. 12mo, Cloth 

SELECTIONS FROM THE GREEK HISTORIANS. With Notes, 
by PROFESSOR C.C. FELTON, |2mo. half mor. 

SELEC’ TIONS FROM MODERN GREEK WRITERS, IN PROSE 
AND POETRY, With by PROFESSOR C, FELTON. 
12mo. Cloth . 

THE OF SOPHOKLES. “With Critical and Explanatory 
Not J.B. M.GRAY. 12mo. cloth. 

PRONUNCIATION AND HISTORY OF THE GREEK ALPHA- 
BET. By E. A. on Professor in Harvard Cu - 
12mo. Cloth 

CICERO. BRUTUS. Rdited, with Notes, by PROFESSOR BECK. 

CICERO. Immortality of the Soul ; The on Disputations, 
Book First ; The Dream of Scipio ; and Extracts from the Dia- 
logues on Old Age and Friendship. With English Notes, by 
*THOMAS CHASE, Tutor in Harvard College. 16mo. Cloth. 

CICERO. PRO CLUENTIO. With English Notes, by AUSTIN 
STICKNEY, M. A., Professor of Latin in Trinity College. 12mo. 


$ 0.88 
1,00 
1.00 

75 
1.50 


1.00 
1,25 


+75 


75 


CONSTITUTIONAL DOCUMENTS OF ENGLAND AND AMER- 
ICA, from Magna Charta to the Federal Constitution of 1789. 
Compiled and Revised, with Notes, by F. BOWEN, Professor of 
Moral Philosophy in Harvard College. 8vo. Cloth ° ° - & 

HODGES, R. M. PRACTICAL DISSECTIONS. By RicHARD 
M. HopGeEs, M. D., Demonstrator of Anatomy in the Medical 
Department of Harvard College. i6mo. . 1,00 

HORACE. With Notes, by A. J. MACLEANE, M. A. Revised and 
Edited by R. H. CHASE, A.M. With Introduction to the Metres, 
by PROFESSOR CHARLES BECK. Revised edition. 12mo. 

LATHAM’S ELEMENTARY ENGLISH GRAMMAR. Revised 
by PROFESSOR CHILD. With an Appendix, by PRESIDENT 
GoopwWIN, Trinity College. I6mo. Cloth , 

PEIRCE, J. M. ANALYTIC GEOMETRY. 8vo.  . 1.50 

ROELKER, B. A GERMAN READER FOR BEGINNERS. Com- 

vyiled by BERNARD ROELKER, A. M., Instructor in Harvard 
Dniversity. 12mo, Cloth . 1.00 

SYNTAX OF THE MOODS AND TENSES OF THE GREEK 

VERB. By W. W. GoopwiIn, Ph. D., Prof. in Harvard Col- 


lege. 12mo. Cloth . 1.25 
VERNON, EDWARD JOHNSTON, BA GUIDE TO THE 
ANGLO- SAXON TONGUE Cloth. 1.35 


WHATELY. LESSONS ON MORALS AND CHRISTIAN EVI- 
DENUES. Edited by Rev. F.D. HUNTINGTON. l6mo.. . «7 


PUBLISHED AND FOR SALE BY 


SEVER & FRANCIS, 


Booksellers to the University, Cambridge. 
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Greenleaf’s Course of Mathematics, 
FOR ALL GRADES OF SCHOLARS, 


IN SIX BOOKS. 


FOR COMMON SCHOOLS. 


1. New Primary Arithmetic. 
2. Intellectual Arithmetic. 
8. Common School Arithmetic. 


HIGH SCHOOLS AND ACADEMIES. 


4. National Arithmetic. 
5. Treatise on Algebra. 
6. Elements of Geometry. 


The Author and Publishers of this series have spared no labor and expense 
to adapt the books to meet the demands of the present day, — with its im- 
proved methods of instruction. 


The series, in its revised and improved form, surpasses all others, — 

1. In the lucid, progressive, and strictly philosophical and scientific ARRANGE- 
ment of the several parts and subjects. 

2. In the clearness and conciseness of the DEFINITIONS and RULES, and in the 
completeness of the ILLUSTRATIONS. 


8. In the variety and practical character of the PROBLEMS ; which, from their 
nature, tend to interest the pupil, exercise his ingenuity, and secure useful men- 
tal discipline. 

4. In being a CONSECUTIVE SERIES, graded to the wants of Primary, INTER- 
MEDIATE, GRAMMAR, and Hica ACADEMIES, NORMAL ScHOOLs, and 
CoMMERCIAL COLLEGES. 


Greenleaf ’s Arithmetics are now widely used throughout the United States, 
by the best Educators, and the sale of them is greater than that of any other 
series published ; — an indication that the books possess enduring merits. 

The attention of Teachers of the Higher Schools is invited to the ELements 
or Geometry, recently published. It has received the commendation of many 
eminent Teachers, a few of which are subjoined. 


Pror. J. G. Hoyt, Chancellor of Washington University, St. Louis, writes: 
“ After a somewhat careful examination of Greenleaf ’s Geometry, I have de- 
cided to subject it to the test of the Recitation-Room. Of course T should not 
do this if I were not pretty well satisfied of its excellence as a text-book. It 
strikes me that there is some improvement upon Legendre in the elementary 
portions of the work ; but the chief points of attraction to me are the copious 
and well-considered Problems in the Eleventh, Twelfth, and Thirteenth 
Books.” 


From A.M Gay, A.M., Principal of the High School, Charlestown, Mass. 

“ From an examination. and a practical test in some of my classes, of the 
advanced sheets of G leaf’s G try, I have no hesitation in pronounc- 
ing it superior to any class-book of the kind with which I am acquainted. 
The basis of the work is Legendre’s Elementary Geometry, which has been 
long and favorably known to teachers. Much valuable matter, however, has 
been added by the present editor, so that it cannot be regarded as a transla- 


stated is remarkably clear and concise. The development of principles is 
sufficiently extended, and in all respects it seems a book well adapted to the 
— of instruction in Academies, High Schools, and other institutions of 
ing. 
| From D. B. Hagar, A. M., President of the American Inst. of Instruction, etc. 
| “Having carefully read Greenleaf ’s Geomet 
one of great merit. Of course no 
new in a 
reenleaf’s, while it is based like nearly all American Geometries, u Le- 
gendre’s original work, contains valuable propositions not usually found in 
similar publications, and also presents uncommonly clear demonstrations of 
many of the standard propositions. The definitions contained in this work 
are generally concise. clear, and exact. The exercises in Mensuration, and in 
the Application of Algebra to Geometry, will be found unusually interesting 
and useful. In a word, I have no doubt that Mr. Greenleaf’s Geometry will 
| be found to compare favorably with the best Geometries yet published.” 
| . 
| *,* All interested are respectfully invited to correspond | 


freely with us, and to examine the revised, permanent, 
|Stereotyped editions. Our Descriptive CaTaLocue fur- 
/nished, on application, by mail. 

ROBERT S. DAVIS & CO, 
Publishers, Boston. | 


Ty, the work appears to me to be 


tion, or a mere compilation. The language in which the propositions are | 


e person can expect to find much that is | 
geometrical treatise published at this day. But Mr. | 


VALUABLE SCIENTIFIC WORKS 


PUBLISHED BY 


LITTLE, BROWN, & CO., 
110 Washington St., Boston. 


PEIRCE’S ANALYTICAL MECHANICS, 


In One Vol. 4to. Price $7.50. 
PHYSICAL AND CE .ESTIAL MECHANICS: Developed in 
Four Systems of Analytical Mechanics, Celestial Mechanics, Po- 


tential Physics, and Analytical Morphology. By Brnsamrin 
Peirce. Part I. Analvtical Mechanics. 


**T have re-examined the memoirs of the great geometers, and have striven 
to consolidate their latest researches and their most exalted forms of thought 
into a consistent and uniform treatise. If I have, hereby, succeeded in 
opening to the students of my country a readier access to these choice jewels 
of intellect ; if their brilliancy is not impaired in this attempt to reset them ; 
if, in their own constellation, they illustrate each other, and coneentrate a 
stronger light upon the names of their discoverers ; and, still more, if any 
gem which I may have presumed to add, is not wholly lustreless: in the col- 
lection, I shall feel that my work has not been in vain.””— Extract from the 


Preface. 
GAUSS’S THEORIA MOTUS. 


In One Vol. 4to. Price $5. 


THEORY OF THE MOTIONS OF THE HEAVENLY BODIES 
MOVING ABOUT THE SUN IN CONIC SECTIONS. A 
translation of Gauss s Theoria Motus, with an Appendix. By 
Cuares Henry Davis. 


COOKE’S CHEMICAL PHYSICS. 


In One Vol. 8vo. Price $3. 
ELEMENTS OF CHEMICAL PHYSICS. By Jostan P. Cooxr, 
dr., | Professor of Chemistry and Mineralogy, in Harvard 
College. Illustrated by 400 Woodcuts. With a copious Index. 


Che Mathematical Monthly. 


In commencing our third volume, we beg to assure the friends of this 
Journal, that all legitimate efforts will be made to sustain it, together with 
the Prizes, which have proved such an excellent feature of its plan. It will 
be seen (see 2d page of cover) that the amount of the Prizes has been in- 
creased. But all efforts on our part must prove unavailing if the subscription 
list, with other sources of income, will not cover the expenses which we are 
incurring to make the Monthly really valuable and attractive to all interested 
in it. To show our friends at home what is thought of the Monthly abroad, 
we venture to make short extracts from letters lately received. 


“The work appears to me so excellent, that I have at once ordered the 
series for the Library of the Observatory. 


“G. B. Arry, Ast. Royal.” 
* Royal Obs., Greenwich, July 5, 1860. 
“T have looked through it with great interest, and especially because it 
| shows to what an extent interest in mathematical subjects is felt through the 
| United States. I do not believe that it would be possible in England to get 

up a Mathematical periodical brought out in so handsome a form and sup- 
ported by so large a number of subscribers. 

“ Trinity College, Dublin, July 12, 1860. Grorce SaLmon.” 


“ Dear Sm, —I thank you sincerely for the copy you so kindly sent me of 
the first volume of the Mathematical Monthly. We have not, that I am 
aware of, any work of a similar character in England. I feel confident it will 
serve a valuable purpose in stimulating and giving a healthy tone to the study 
of Mathematics in the higher class of schools, and judging from this volume, 
it will be a work of as great interest and give as much matter for thought to 
| the tutor as to the student. Original investigations on the mere elementary 
| branches of science are perhaps not often to be expected : those portions have 
now been so long and so frequently considered, and by so many different 
minds, that something new —a really original idea — appears only at very 
distant intervals. Still many interesting questions may, and, as your first 
volume shows, do arise even in the earliest branches of Mathematical science ; 
whether discussions on the principles and on the best methods of placing 
them before the pupil, or examples and problems which in their solutions 
show a large amount of ingenuity and mathematical skill. The Mathemati- 
cal Monthly claims a special interest from the very fact of its character ren- 
dering it useful to the many without detracting from its scientific merit. 
“T remain, your obedient servant, 
* St. John’s College, Cambridge, July 26, 1860. Hvucu Goprray.” 


We feel confident that a little effort on the part of our friends would double 
our subscription list. See terms to clubs and new subscribers taking Vols. I., 
II., 11]. We could then engrave some of the fine portraits of LAGRANGE, 
Monae, Caucny, Brot, &c., lately received ; and, indeed, incur any expense to 
increase the value of the Monthly to all Will our friends make up their 
clubs at once, and notify us, so that we can decide upon the size of our 
edition ? 


) 
) 
) 
) 
) 
| 
| 
88 
1.00 
1.35 | 
15 
1.50 
1.00 
“a 
135) 


in 


IMPORTANT EDUCATIONAL WORKS 


RECENTLY PUBLISHED BY 


GOULD & LINCOLN, BOSTON. 


Lectures on Logic. By Sir William Hamilton, Bart., Professor 
of Logic and Metaphysics in the University of Edinburgh. With 
Notes from original materials, and an Appendix containing the 
latest development of his new Logical Theory. Edited by H. 
Longueville Mansel, B. D., Oxford, and John Veitch, A. M., Edin- 
burgh. Royal 8vo. Cloth, $3.00. 

This volume completes the Metaphysical and Logical series of Sir William 
Hamilton, and will enable American scholars to possess themselves of the 
invaluable works of this eminent author, in two elegant octavo volumes, at 
six dollars, — half the price of the English edition. 


Lectures on Metaphysics. By Sir William Hamilton, Bart. 
Edited by Prof. H. L. Mansel, B. D., Oxford, and John Veitch, 
M. A., Edinburgh. Royal 8vo. Cloth, $3.00. 

Hamilton’s Lectures on Metaphysics have been received with eminent favor, 
and already adopted as a text-book in Harvard, Yale, Princeton, and other 
distinguished Colleges. 


Prolegomena Logica. An Inquiry into the Psychological Char- 
acter of Logical Processes. By H. Longueville Mansel, B. D., 
Professor of Moral and Metaphysical Philosophy, Oxford; Editor 
of Sir William Hamilton’s Lectures; Author of “ Limits of Re- 
ligious Thought,” ete. 12mo. Cloth, $1.00. 

This work is not an Introduction to Logic, but “an inquiry into the con- 
stitution and laws of the thinking faculty, such as they are assumed by the 
logician as the basis of his deductions.” It is an important contribution to 
Mental Science, by one who stands in the front rank of living authors in this 
department of learning. 


Limits of Religious Thought Examined. By H. Longueville 
Mansel, B. D., Professor of Moral and Metaphysical Philosophy, 
Oxford; Editor of Sir William Hamilton’s Lectures, ete. 12mo. 
Cloth, $ 1.00. 

This able work of Prof. Mansel has passed through several editions, and is 
attracting marked attention among scholars and theologians, many of whom 
regard it as a defence of revealed religion unsurpassed since the appearance of 
Butler’s Analogy. 


Mental agg son Including the Intellect, Sensibilities, and 
Will. By Joseph Haven, Professor of Intellectual and Moral 
Philosophy, Amherst College. Royal 12mo. Cloth, $1.50. 

Prof. Park. of Andover, says, ‘‘ It is pistinauisuep for its clearness of style, 
perspicuity of method, candor of spirit, acumen, and comprehensiveness of 
thought. I have been heartily interested in it ” 

‘“ Earnestness, candor, and accuracy and elegance of diction characterize 
every page, and render the work as interesting to the general reader as it is 
valuable to the scholar.” — D. H. Cocaran, Principal and Prof. of Moral and 
Intellectual Philosophy, State Normal School, Albany. 

This work has been extensively adopted as a text-book in Colleges and 
High Schoois throughout the country. 


Moral Philosophy 3 Including Theoretical and Practical Ethics. 
By Joseph Haven, D. D., late Professor of Moral and Intellectual 
Philosophy in Amherst College; Author of “ Mental Philosophy.” 
Royal 12mo. Cloth, $ 1.25. 

It is scientific in method and thorough in discussion, and its views on un- 
settled questions in morals are discriminating and sound. It treats largely 
of Political ethics, —a department of morals of great importance to Ameri- 
can youth, but generally overlooked in text-books. In the history of ethical 
opinions, it is unusually rich and elaborate. 


Elements of Moral Science. By Francis Wayland, D. D., late 
President of Brown University. 12mo. Cloth, $1.25. 


Elements of Political Economy. By Francis Wayland, D D., 
12mo. Cloth, $1.25. 


All the above works by Dr. Wayland are used as text-books in many of the 
colleges and higher schools throughout the Union, and are highly approved. 


The Elements of Geology 3 Adapted to Schools and Colleges. 
With numerous Illustrations. By J. R. Loomis, President of 
Lewisburg University, Pa. 12mo. Cloth, 75 cents. 

‘It is surpassed by no work before the American public.”” —M. B. ANDER- 
son, LL. D., President of Rochester University. 


Thesaurus of English Words and Phrases$ so classified 
and arranged as to facilitate the expression of ideas and assist in 
literary composition. By Peter Mark Roget, late Secretary of the 
Royal Society, London, etc. Revised and edited, with a List of 
Foreign Words defined in English, and other additions, by Barnas 
Sears, D. D., President of Brown University. A New American 
Edition, with Additions and Improvements. 12mo. Cloth, $1.50. 


The Earth and Mans Lectures on Comparative Physical Ge- 
ography, in its relation to the History of Mankind. By Arnold 
Guyot. With Illustrations. 12mo. Cloth, $1.25. 

Prof. Louis Agassiz, of Harvard University, says, “‘ It will not only render 
~ study of Geography more attractive, but actually show it in its true 
ight. 


Essays in Biography and Criticism. By Peter Bayne, M. A. 
Author of “ The Christian Life, Social and Individual.” Arranged 
in two Series or Parts. 12mo. Cloth, $ 1.25 each. 


Guyot’s Mural Maps. A series of Elegant Colored Maps for 
the Recitation Room, exhibiting the Physical Phenomena of the 
Globe. By Prof. Arnold Guyot, viz.: Map of the World, mounted, 
$10.00. Map of North America, mounted, $9.00. Map of South 
mye mounted, $9.00. Map of Geographical Elements, mount- 
ed, $ 9.00. 


Chambers’s Cyclopedia of English Literature. A Selection 
of the choicest productions of English Authors, from the earliest 
to the present time. Connected by a Critical and Biographical 
History. Two imperial octavo volumes, 700 pages each, double 
columns; with 300 elegant Illustrations. Embossed Cloth, $5.00. 


The Life of John Milton, Narrated in Connection with the 
Political, Ecclesiastical, and Literary History of his Time. By 
David Masson, M. A., Professor of English Literature, University 
College, London. Vol. 1., 1608 to 1639. With Portraits, &c. 
Royal 8vo. Cloth, $2.75. 

An elaborate, erudite, and magnificent work. 


Annual of Scientific Discovery for 1860 3 or, Year-Book of 
Facts in Science and Art, exhibiting the most important Discov- 
eries and Improvements in Mechanics, Useful Arts, Natural Phi- 
losophy, Chemistry, Astronomy, Meteorology, Zodlogy, Botany, 
Mineralogy, Geology, Geography, Antiquities, &c. Edited by 
David A. Wells, A.M. 12mo. Cloth, $ 1.25. 


The Puritans 3 or the Court, Church, and Parliament of England, 
during the reigns of Edward VI. and Elizabeth. By Samuel Hop- 
kins, Author of “ Lessons at the Cross,’’ ete. In 3 vols. Vols. L 
and II. now ready. 8vo. Cloth, $2.50 per vol. 

This is a masterly work, by one of the most distinguished of living authors. 


Cyclopedia of Anecdotes of Literature and the Fine 
Arts. Containing a copious and choice Selection of Anecdotes 
of the various forms of Literature, of the Arts, of Architecture, 
Engravings, Music, Poetry, Painting and Sculpture, and of the 
most celebrated Literary Characters and Artists, &e. By Kazlitt 
Arvine, A.M., Author of “Cyclopedia of Moral and Religious 
Anecdotes.” With numerous Illustrations. 725 pp. 8vo. Cloth, 
$ 3.00. 


The Greyson Letters. Selections from the Correspondence of 
Rk. E. H. Greyson, Esq. Edited by Henry Rogers, Author of “ The 
Eclipse of Faith.” 12mo. Cloth, $1.25. 

‘©A book not for one hour, but for all hours; not for one mood, but for 
every mood ; to think over, to dream over, to laugh over.” — Boston Journal. 

“The Letters are intellectual gems, radiant with beauty, happily inter- 
mingling the grave and the gay.’? — Christian Observer. 


Knowledge is Power. A View of the Productive Forces of 
Modern Society, and the Results of Labor, Capital, and Skill. 
By Charles Knight. With numerous Illustrations. Revised, with 
Additions, by David A. Wells, Editor of the “ Annual of Scientific 
Discovery.” 12mo. Cloth, $1.25. 
0G This is emphatically a book for the people. It contains an immense 


Principles of Zoology 3 Touching the Structure, Development, 
Distribution, and Natural Arrangement of the Racks oF ANTI- 
MALS, Living and Extinct; with numerous Illustrations. For the 


amount of important information, which everybody ought to be in posses- 
sion of ; and the volume should be placed in every family and in every School 
and Public Library in the land. 


use of Schools and Colleges. Part I. Comparative Prysiotocy.| Hugh Miller’s Works. Seven volumes, uniform style, in an 


By Louis Agassiz and Augustus A. Gould. Revised edition. $1.00, 


elegant box. Embossed Cloth, $8.25. 
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A. S. Barnes & Burr’s Publications. 


51 & 53 John Street, New York. 


NATIONAL STANDARD SCHOOL-BOOKS. 


Cext-Hooks for Academies and Colleges. 


Mathematics. 
DAVIES’S UNIVERSITT 1.00 
DAVIES’S BOURDON’S 150 
DAVIES’S LEGENDRE’S GEOMETRY & TRIGONOM. 1.50 
DAVIES’s ELEMENTS OF SURVEYING....... 


CHURCH’S ANALYTICAL 
COURTENAY’S ELEMENTS OF CALCULUS.,....... 2.59 
PECK’s ELEMENTS OF MECHANICS..... coodeccce 1.00 
150] BARTLETT’S SYNTHETIC 3.00 
|} DAVIES’s ANALYTICAL GEOMETRY & CALCULUS. 2.00 | BARTLETT’S OPTICS AND ACOUSTICS,............ 2.00 ‘| 
DAVIES’S DESCRIPTIVE GEOMETRY...........+ BARTLETT’S SPHERICAL 3.50 
DAVIES’s SHADES, SHADOWS, AND PERSPECTIVE 2.50 BARTLETT’S ANALYTICAL 4.00 
DAVIES & PECK’s MATHEMATICAL DICTIONARY.. 2.50 | HACKLEY’S TRIGONOMETRY e 
DAviEs’s LOGIC OF 1.00 | GILLESPIE ON ROADS AND RAILROADS... 
CHURCH’s ELEMENTS OF CALCULUS............ 200 | LARDNER ON THE STEAM- 1.50 ‘ 


3 Logic, Rhetoric, ete. 


Boyp’s ELEMENTS OF LOGIC -75 | BoyD’s ELEMENTS OF COMPOSITION & RHETORIC |. 
MAHAN’S SYSTEM OF LOGIC,..... 1.50 | DWIGHT’S MODERN PHILOLOGY,...... 17 
KAME’S ELEMENTS OF CRITICISM. By Boyb.... 1.00 | DAyY’s ART OF RHETORIC 35 


MAHAN’s INTELLECTUAL PHILOSOPHY.......... 100 


MANSFIELD’S POLITICAL MANUAL 1.00 


Brooks’s Latin and Greek Classics. 
Brooks’s Frrst LATIN LESSONS 
HISTORIA SACRA...... 
BRooks’s CSAR’S COMMENTARIES........ 


50 BROOKS’S COLLECTANEA EVANGELICA,......... 
1.25 Brooks’s FIRST GREEK 50 


French. 


PUEJOL & VAN NORMAN’S COMPLETE FRENCH coe 


Natural Sciences. 


cocceses 1.50 | McINTYRE ON THE USE OF THE GLOBES...... .7! 
Woopn’s CLAss-BooK OF BOTANY. New Edition 2.00 HUNTINGTON’s MANUAL OF THE FINE ARTS.... 1.0 


DARBY’S SOUTHERN BOTANY.......-.--+seeeeees 1.50 | CHADBOURNE’S LECTURES ON NATURAL HISTORY .7! 
GREGORY’sS ORGANIC & INORGANIC CHEMISTRY 3.00 | WILLARD’s ELEMENTS OF ASTRONOMY........ 


‘ 


EMMONS’S MANUAL OF GEOLOGY........ 


School-Teachers’ Library. 


The School-Teachers’ Library has been long and favorably known to the teachers of the United States as comprising 
most valuable works upon the science of Teaching. The volumes composing it are mostly the result of the experience of 
men whose lives have been devoted to the cause of education, and whose noblest legacy hereafter will be these works. 
Page and Barnard, Northend and Davies, are names already familiar throughout the profession; and many a one, whose 
privilege it is to teach, has cause to be thankful for the untold benefit derived from the maxims laid down by these emi- 


nent educators. Every teacher should own this library, and none should consider themselves thoroughly competent till 
they have availed th lves of the ls of its volumes. 


NORTHEND’S TEACHER AND PARENT........ 1.00| HisTORY OF THE PROGRESS OF EDUCATION.... 1.00 
PaGe’s THEORY AND PRACTICE OF TEACHING. <a 


MANSFIELD ON AMERICAN EDUCATION....... oes 
De TOCQUEVILLE’S AMERICAN INSTITUTIONS.. 1.00 
DAViEs’s LOGIC OF MATHEMATICS. ... 


Teachers’ Requisites. 
100) BARNARD’s SCHOOL ARCHITECTURE............ 2.00 
MAYHEW ON UNIVERSAL EDUCATION -- 100! BARNARD ON NORMAL SCHOOLS.......-++00++++ 2.00 
RooT ON SCHOOL AMUSEMENTS..........+..--. 1.00| AMERICAN NORMAL SCHOOLS 

BATES’s INSTITUTE 1.00| BROOKS’s SCHOOL-TEACHERS’ REGISTER.. esos, 
HOLBROOK’s NORMAL METHOD OF TEACHING.. 1.00! TRACY’S SCHOOL 050 
DWIGHT’s HIGHER CHRISTIAN EDUCATION..... 1.00| NATIONAL SCHOOL DIARY......eceeceeeeecesenes 


Books of Reference. 


CALLICOTT’s CYCLOPEDIA OF GEOGRAPHY; or. UNIVERSAL GAZETTEER........+-+++++- $2.00 : 
PUTNAM’S CYCLOPEDIA OF CHRONOLOGY ; or, WORLD’S ccceses- 9.00 
ANTISELL’s CYCLOPHDIA OF THE USEFUL ARTS; including AcricuLturR, &e. 
Ripley & TAYLOR’s CYCLOPZDIA OF LITERATURE AND THE FINE ARTS.. 
GODWIN’S CYCLOPEDIA OF UNIVERSAL 
DAVIES & PECK’s DICTIONARY OF MATHEMATICS.. . 
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A. S. Barnes & Burr’s Publications. 


51 & 53 John Street, New York. 


NATIONAL SERIES OF STANDARD SCHOOL-BOOKS, 


DESIGNED AND ADAPTED 


For all Grades of Schools and Academies. 


> 


BOOKS FOR PRIMARY CLASSES. 


Spelling and Defining. 
SMITH’S LITTLE 10cts, 
Price’s ENGLISH SPELLER..... 
PARKER & WATSON’S NATIONAL PRIMER...... 15 * 
PARKER & WATSON’S ELEMENTARY SPELLER.. 15 * 
SMITH’S JUVENILE DEFINER 


Reading and Grammar. 


PARKER & WATSON’s NATIONAL READER—No. 1. 25cts. 


Arithmetic. 

DAVIES’S PRIMARY 15CtS. 
DAVIES’S INTELLECTUAL ARITHMETIC,........ 25 
DAVIEs’s FIRST LESSONS IN ARITHMETIC...... 23 


Geography and History. 

| MONTEITH’s First LESSONS IN GEOGRAPHY.... 2Q5cts. 
| MONTEITH’S INTRODUCTION TO THE MANUAL.. 40 “ 
MONTEITH’s YouTH’s HIST. OF THE U. STATES 50 “ 


PARKER & WATSON’S NATIONAL READER—No 2, 38% | 


NORTHEND’S LITTLE ORATOR........- 
CLARK’s First LESSONS IN ENGLISH GRAMMAR 30 “¢ 


Writing-Books, 
BEERS’S SELF-INSTRUCTING WRITING-BOOKS... l0cts. 


BOOKS FOR INTERMEDIATE CLASSES. 


Spelling and Dictation. 
SMITH’s GRAMMAR-SCHOOL SPELLER .........~ 40cts. 
NORTHEND’sS DICTATION EXERCISES........-... 25 


Reading, Composition, and Grammar. 
PARKER & WATSON’sS NATIONAL READER—No.3. 50cts. 
PARKER & WATSON’S NATIONAL READER—No.4, 75 
BROQKFIELD’S FIRST BOOK IN COMPOSITION... 40 “ 
CLARK’S NEW ENGLISH 60% 


Geography and History. 


MONTEITH’s NEW MANUAL OF GEOGRAPHY.... 60cts. 
WILLARD’s SCHOOL HISTORY OF THE U.STATES 75 * 


Arithmetic. 
DAVIES’s NEW SCHOOL 40cts. 


Natural Sciences. 


NORTON’s FirST BOOK OF NAT. PHILOSOPHY... 60cts. 
PORTER’S FIRST BOOK OF CHEMISTRY «.......- 60 
NORTON & PORTER’s FIRST BOOK OF SCIENCE., $1.00 
THEODORE THINKER’S 30cts. 
CARL’s FIRST BOOK OF NATURAL HISTORY...... 38 
CHAMBERS’S TREASURY OF KNOWLEDGE....... 75 “ 


KINGSLEY’S JUVENILE 
CURTIS'S LITTLE 


Writing-Books. 
BEERS’s SYSTEM OF PENMANSHIP........Per No. 12cts, 


BOOKS FOR ADVANCED CLASSES. 


Orthography. 
WRIGHT’S ANALYTICAL ORTHOGRAPHY........ Q5cts. 
MARTIN’S ORTHOEPIST............- 
PARKER & WATSON’S PRONOUNCING SPELLER.. 25 


Reading and Elocution. 


PARKER & WATSON’S NATIONAL READER—No. 5 $1.00 

NORTHEND’S NATIONAL ORATOR, 

NORTHEND’S ENTERTAINING DIALOGUES,... 

Boyp’s ENGLISH POETS—Tuomson, Mitton, Cow- 
per, YounG, and 75 


Arithmetic and Mathematics. 


DAVIES’S UNIVERSITY ARITHMETIC 75CtS. | 


DAVIEs’s NEW ELEMENTARY ALGEBRA........ 75 
DAVIES’s ELEMENTARY $!.00 
DAVIES’S PRACTICAL MATHEMATICS. ... 


Geography and History. 
MCNALLY’S COMPLETE SYSTEM OF GEOGRAPHY $1.00 
WILLARD’s HISTORY OF THE UNITED STATES... 1.50 
WILLARD’s UNIVERSAL 1.50 
Ricorp’s ROMAN HISTORY ...... 1.00 


og HAMILTON’s ANIMAL AND VEGET, PHYSIOLOGY 


| Grammar, Composition, &c. 

| CLARK’S NEW ENGLISH GRAMMAR 060 

| WELCH’s ANALYSIS OF THE ENGLISH SENTENCE .75 
Boypb’s ELEMENTS OF COMPOSITION ..........+-$1.00 


Natural Sciences. 
| PECK’s GANOT’S POPULAR 1.00 
| PORTER’S PRINCIPLES OF CHEMISTRY........... 1.00 
PAGE’S ELEMENTS OF GEOLOGY... 
| CHAMBERS’S NATURAL 1,00 
Mental and Moral Philosophy. 


| WATTS’s IMPROVEMENT OF THE MIND......... 30cts. 
| WILLARD’s MORALS FOR THE YOUNG.......... 50“ 


Writing and Book-Keeping. 
BEERS’s SYSTEM OF PENMANSHIP........Per No. l0cts. 
SMITH & MARTIN’S SYSTEM OF BOOK-KEEPING 75 “ 
| BLANKS TO THE SAME, 3 NOS. 


Music and Devotion. 

BROOKS’S MANUAL OF 50 
| CHRISTIAN OO 
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